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Preface 


The  data  for  this  report  were  collected  by  investigators 
from  U.S.  Army  Natick  Research,  Development  and  Engineering 
Center  during  the  25th  Infantry  Division's  Opportune  Journey 
2-91  and  Union  Pacific  '91  training  exercises.  Data  collection 
took  place  during  the  period  21  June  -  3  July  1991  at  the 
Pohakuloa  Training  Area  (PTA)  on  the  island  of  Hawaii.  This 
report  encompasses  nutrient  and  water  intake,  ration 
accepteibility,  and  hximan  factors  issues  related  to  the  use  of  T 
Rations  and  the  Meal,  Ready-To-Eat  (MRE) .  These  were  evaluated 
by  the  Soldier  Science  Directorate  (SSD) ,  Natick,  with  support 
from  the  US  Army  Research  Institute  of  Environmental  Medicine 
(USARIEM) ,  under  Project  No.  1L162786AH99BFE00. 

Human  subjects  participated  in  this  study  after  giving 
their  free  and  informed  voluntary  consent.  Investigators 
adhered  to  AR  70-25  and  USAMRDC  Regulation  70-25  on  Use  of 
Volunteers  in  Research. 

Citation  of  trade  names  in  this  report  does  not  constitute 
an  official  endorsement  or  approval  of  the  use  of  such  items. 
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THE  RELATIVE  ACCEPTABILITY  AND  CONSUMPTION  OF  THE  CURRENT 
T  RATION  WITH  AND  WITHOUT  NEW  BREAKFAST  AND  DINNER  MENUS 

Introduction 

The  T  Ration  is  designed  for  feeding  groups  of  soldiers  and 
is  packed  in  36-person,  modular  units  containing  all  elements  of 
a  given  menu.  Single  menu  items  are  contained  in  rectangular 
metal  cans  half  the  size  of  a  standard  steam  table  tray  and  hold 
12  to  18  servings  of  an  entree,  vegetable,  starch,  bread,  or 
dessert.  The  thin,  flat-tray  shape  permits  rapid  heating  and 
can  be  heated  in  a  variety  of  ways.  This  enables  a  minimum 
number  of  food  service  personnel  to  quickly  transport  a  hot  meal 
to  the  front  lines  and  distribute  it  by  serving  right  out  of  the 
cans  (Meyer  and  Klicka,  1982).  The  current  (FY90)  version 
provides  a  10-day  menu  cycle  which  includes  two  T  Ration  meals. 
The  third  daily  meal  is  typically  either  a  Meal,  Ready-to-Eat 
(MRE)  or  another  operational  ration. 

Early  acceptance  tests  of  the  initial  versions  of  the  T 
Ration  yielded  promising  results  which  are  detailed  by  Gagne  et 
al.  (1988).  Findings  from  the  first  comprehensive  field  test  of 
the  T  Ration  during  an  operational  exercise  f Combat  Field 
Feeding  System.  Vol.  I.  II.  and  III.  1986  (CFFS) ) ,  as  well  as 
other  user  assessments  (Gagne  et  al.,  1988),  led  to  a  series  of 
implemented  modifications.  These  modifications  were  subsequently 
tested  in  a  14-day  field  test  comparing  the  FY89  and  FY90 
versions  of  the  Tray  Ration  (Salter  et  al.,  1991).  Ration 
consumption  for  both  the  FY89  and  FY90  versions  averaged 
approximately  2900  calories  per  day  and  most  nutrients  were 
consumed  at  or  above  the  recommended  levels.  A  majority  of  the 
ration  items  were  liked  slightly  or  better.  Results  from  this 
comprehensive  evaluation  (Salter  et  al.,  1991)  indicated  that 
neither  ration  acceptance,  ration  consumption,  body  weight  loss, 
or  hydration  status  differed  as  a  function  of  T  Ration  version. 
In  addition,  it  was  noted  that  the  10-day  cycle  for  the  1990  T 
Ration  did  not  have  any  detrimental  effects  on  consumption  or 
acceptability  relative  to  the  14  day  .989  cycle.  In  comparison 
to  earlier  versions  of  the  T  ration  (e.g.  CFFS,  1986) ,  the 
rations  received  more  favorable  ratings,  had  a  modest  increase 
in  consumption,  and  overall  showed  improvement. 

The  present  7-day  test  replicated  the  methodology  of  Salter 
et  al.  (1991)  in  order  to  compare  the  FY90  T  Ration  to  a  newer 
FY90  version.  The  most  recent  FY90  version  contained  different 
menu  items  including  two  new  breakfast  and  three  new 
lunch/dinner  menus.  The  test  also  provided  additional 
information  on  items  new  to  the  original  FY90  T  Ration. 

Obj ectives 

The  purpose  of  this  field  test  was  to  compare  the  original 
FY90  T  Ration  to  the  newer  FY90  T  Ration  which  had  different 
menus  (two  new  breakfast  and  three  new  lunch/dinner  meals) . 
Specific  questions  addressed  included: 

1.  How  well  did  intake  of  the  two  ration  versions  meet  the 
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Surgeon  General's  Military  Recommended  Dietary  Allowances  (MRDA, 
1985)  for  protein,  vitamins,  minerals,  fat,  and  energy? 

2c  How  did  the  two  ration  versions  compare  on  soldiers'  nutrient 
intake,  weight  loss,  and  hydration  status? 

3.  What  were  troop  opinions  of  the  two  ration  versions  and,  in 
particular,  how  were  the  new  menu  items  received? 

Methods 


Test  Design 

This  field  test  primarily  focused  on  comparing  T  Ration 
versions  in  terms  of  consumption  and  acceptance.  Additional 
complementary  measures  (e.g.  body  weight,  urine  specific 
gravity)  were  also  collected.  The  data  collection  schedule  was 
coordinated  with  the  participating  units  and  kept  as  brief  a;i 
possible  to  minimize  interference  with  the  training  exercise. 

The  present  report  is  based  on  data  collected  after  breakfast  on 
the  first  day  of  the  training  exercise  through  breakfast  of  the 
seventh  day. 

Test  Site 

The  test  site  was  the  Pohakuloa  Training  Area  (PTA)  on  the 
island  of  Hawaii.  Pohakuloa  is  a  remote  site  with  rugged 
terrain  located  at  approximately  6,000  feet.  Daily  high  and  low 
temperatures  ranged  between  70  and  40  degrees  Fahrenheit.  The 
Air  Force  Weather  Station  recorded  only  traces  of  rainfall  in 
PTA  during  the  time  of  the  study.  Each  company  also  trained  for 
two  to  three  days  in  a  more  tropical  site  neighboring  PTA.  At 
this  more  tropical  site  rainfall  was  heavier  (i.e.  frequent 
light  showers) ,  but  the  amount  of  rainfall  was  not  recorded. 

The  same  sites  were  also  employed  for  the  two  previous  major 
field  tests  of  the  T  Ration  (CFFS,  1986;  Salter  et  al.,  1991); 
these  sites  offered  the  advantage  of  temperate  climate, 

(reducing  the  potential  complications  of  extreme  temperatures  on 
hydration  status  and  food  intake)  and  remote  location  (resulting 
in  little  opportunity  for  obtaining  non-ration  foods) . 

Test  Subjects 

The  troops  that  participated  in  this  study  were  two 
companies  of  regular  Army  soldiers  from  the  25th  Infantry 
Division.  This  division  routinely  engages  in  long-term  field 
training  exercises  at  the  PTA.  Two  intact  companies  were  used 
in  order  to  take  advantage  of  the  standard  chain  of  command  and 
to  avoid  the  problem  of  serving  different  rations  to  soldiers 
within  the  same  company.  The  two  companies  engaged  in  the  same 
three  training  components  with  the  only  difference  being  the 
sequence  of  these  components.  Both  companies  were  "moderately" 
physically  active  during  the  test. 

All  available  soldiers  in  each  company  (approximately  80 
soldiers  apiece)  completed  the  pre-  and  post-test 
questionnaires.  A  subset  of  40  soldiers  from  each  company 
provided  detailed  data  regarding  ration  intake,  ration 
acceptability  and  body  weight.  Daily  urine  samples  for 
hydration  assessment  were  also  collected  from  this  subset  of 
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subjects.  Ten  subjects  out  of  each  subset  of  40  also 
participated  in  a  focus  group  discussion  of  the  rations. 

Pretest  Briefings 

Prior  to  the  training  exercise,  a  briefing  was  held  for 
battalion  leaders,  company  commanders,  and  food  service 
personnel  at  Schofield  Barracks  on  the  island  of  Oahu.  The 
purpose,  design,  and  requirements  of  the  test  were  presented. 
Commanders  were  requested  to  refrain  from  influencing  the 
soldiers’  responses  to  the  rations. 

Pretest  briefings  were  conducted  separately  for  each  of  the 
two  companies  five  day^  before  the  test  began.  The  groups  were 
briefed  about  the  measures  to  be  obtained  and  the  time  involved 
in  the  daily  schedule  of  data  collection.  Troops  were  shown  the 
Flameless  Ration  Heater  (FRH)  and  were  given  brief  instructions 
in  its  use  for  heating  MRE  Entrees,  Following  a  question  and 
answer  period,  individuals  were  requested  to  read  and  complete 
the  Volunteer  Agreement  Affadavit  (Appendix  A) .  It  was 
explained  to  the  troops  that  if  they  declined  to  volunteer  or 
decided  later  to  withdraw  from  the  test,  they  would  still  be  fed 
the  same  food  and  participate  in  their  company's  training  to  the 
same  extent  as  test  subjects.  It  was  further  explained  that 
withdrawal  from  the  data-collection  effort  would  not  result  in 
any  penalty.  At  this  point,  all  volunteers  completed  a 
Background  Questionnaire  (Appendix  B)  and  then  returned  to  their 
duties. 

Two  subgroups  of  soldiers,  (approximately  40  volunteers 
from  each  company) ,  returned  for  additional  briefings  2  days 
prior  to  the  start  of  the  test.  Subjects  met  daily  with  the 
same  data  collector  (about  8  subjects/data  collector)  throughout 
the  study.  These  subjects  were  informed  that  data  collection 
would  include  data  on  food  intake,  acceptability  ratings,  urine 
samples,  and  measures  of  body  weight.  Data  collectors  also 
distributed  other  non-ration  supplies  for  the  first  day  of  the 
test.  The  data  collector  restated  the  test  goals  and 
requirements,  repeated  the  usage  instructions  for  the  FRH,  and 
provided  detailed  instruction  for  completing  the  daily  MRE 
intake  records  (Appendix  G) .  Troops  were  given  a  chance  to 
examine  the  FRH  and  were  encouraged  to  ask  questions  regarding 
the  heater,  the  intake  records,  or  any  other  aspect  of  the  test. 

Test  Supplies  and  Distribution 

The  test  lasted  for  a  period  of  one  week.  Data  collectors 
were  on-site  throughout  both  of  the  daily  T  Ration  meals. 

Rations.  The  study  was  designed  such  that  each  soldier  receive^l 
two  T  Ration  meals  (breakfast  and  dinner)  and  one  MRE  (lunch' 
per  day  for  the  duration  of  the  study.  One  company  (Control 
Group)  received  menus  from  the  Fy90  T  Ration  (Table  1)  and  the 
other  company  (Test  Group)  received  the  five  new  menus  in 
addition  to  menus  drawn  from  the  FY90  T  Ration  (Table  2) .  As  in 
past  exercises,  distribution  of  the  planned  ration  items  was 
incomplete.  The  majority  of  these  deficiencies  during  T  Ration 
meals  were  shortages  of  minor  components  such  as  salad  dressings 
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IMsile  1.  Gtnbxd  Gkap  HEns 

nnwR 


1.  CMElEr  H^IBMXN  PEB3S 
Pack  SagagsB 
C&ffnad  IteachBs 
FD£€h  Fcuit 

Gtefs  juice 

C3EEeed,)xead,isilk,czal!fiBe,cnx^ 

2.  fCSISN  CIE££r 
Ifem  Slices 
Csmed  PaadiBs 
FEult  Oxktail 
Feg^  FEuit 
i^ple  Oa£fB&  Gdke 
Bread  PzHding  w/^rup 
Gcare  JUioe 

Oal  -3al,cajBed,hrRad»ndlk,ac]^3BeyCxxoa 

3.  OdET  H'TMXM  FIB3S 

Back  Sauages 

Ftuit  Oxktail,  Pbbes 
Fte^  FEuit 
^ple  ODffiae  cake 
Orange  JUioe 

Geceal,lieed,inilk,cx3ffiae,0Qcxa 

4.  OdET  &  FOIKICES 

Han  Slices 

Ftash  Ftuit 
Gr^fB  juice 
BLueberry  cate 

OatoBedyOegealytgand^wrilk^ooflhe, cocoa 

5.  WESIEXlf  OdET 
I£m  Slices 
Peaches 
Ftedi  Ftult 
Ocange  JUice 

OeteBal,cezeal,bread,odlk, coffee, ODcce 

6.  ddiCD  GRXH}  SEF 
Potatoes  V^/BAlOEr  Sauce 
earned  peacs 

Fceshi  fixdt 
Orange  JUice 

Oofseal^ceseal, bread, inilk,coffiBe,ocxz3a 


1.  lASTOA 
Green  Beans 

FEult  Oxktnll,  FEeeh  Fruit 
Salad 

Gims  Beaaescage,  ^3QQQft 
Bcead,milk,cof!fee,pean:it  butter,  jelly 

2.  TUOEi  SUXXS 
Potatoes  y/Bubber  Sauoe 
GTeai  Beans 

Paaxs 

FEeeh  Fiuit 
Poini  cate 

leocn-Liine  and  Grape  Bsaecage 
Eteed,nilk,caf£ee,peanit  bitter,  jelly 

3.  EBEF  RXTICASr 
ftiite  Idee 
Mboed  \fegetable 

Ftult  GDckcail,  Fteeh  Ftuit,  Salad 
Chorblate  CUte 
Grape  Beverage 

Bcead,iiiilk,a:^fee,peanut  butter,  jelly 

4.  fflMBURSR  FKmES 
Beans  and  Bacon  Sauoe 

Ftuit  GDcktail,  Fteeh  FEuit,  Salad 
Cheese  Spread 
Orange  Beuecage 

Ereed,milJc,oo£fiee,pearut  butter,  jelly 

5.  CHICKEN  CKXlKiac; 

Potatoes  &  Baocn  Sauoe 

GEeen  Beans,  Chocolate  Pxiiing 
FEuit  CExktail,  FEeEh  FEuit,  salad 
Lencn-Iiine  Beverage 
BEeed,Millc,oo£fee,pearut  butter,  jelly 

6.  1AS»3A 
GEeen  Beans 

FEuit  cocktail,  FEedh.  FEuit 

Gi!!8p6  B6V€9rSI9!Btr  QQQQft 

Eread,]niIk,oo£fee,peBn:[t  butter,  jelly 
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Ittiile  2.  Itet  QEXsp  Mbtus 


EREMTOST 

1.  CMlEr  MD  PCaKKES 

ifen  SliOBB 

Fdb^  Emit 

ELuf^secxy  Qte 

Qrape  Jviics,  oes^aal 

QBbnBal,bCGad,inilk,o3fCee,ao^ 

2.  ECtK  HflTIES*  2. 

Biacxtits 

PsacbeB 

Cirnancn  Qxtib  cake 
Qcan^  JUioe 
ibt  Sauos 
Milk,  ooffee,  ooooa 

3.  BRAD  HUmG 
B£|>le  Sysvp 
l&Di  Slii^ 

Rxilt  Cocktail 
FEesh  Fruit 
Afple  Ooffae  cake 
Orange  JUiae 

EkBad,C3eEeal,iidIk,ocffee,czxx» 

4.  CFEMED  CHIFFED  EE&F^  4 

Biscuits 

Cirranm  Qcuib  Gate 
Fixdt  Cocktail 
Ite^  Fruit 
QKange  JUioe 

CE9nBal,hc?ead,iidIk,cx3e£ae,oooaa 

5.  WE51EFN  CMEXET 
Han  Slices 
Paaches 
Blueberry  cate 
Orange  JUioe 

OatnBal,tanaad,itdlk,cxjffee,ccaoa 

6.  CHELET  WSPiJBfGE  iWD  KBKRXS 
Han  Slioes 

Freeh  ftuit 
Blueberzy  cate 

OafftHiina 

0atnBal,ce8?Bal,brBad,iidlk,CDC^ 
Ooaaa,peanit  butter,  jelly 


1.  US>Ct9i 

SSdi.  ..Uit 
ChocxxLate  Brou^  cate 
Gtape  Beuexage,  ooooa 
Etead,Btilk,ociffee,  peanut  butter,  jelly 

oncKEM  asrsr  mmss* 

Ralls 

litxaLe  temal  Gtzn 

Fbeeh  Fniit,  Salad 

GhoocQate  Qanb  cate 

Qofe  and  larm-Luns  Beverages 

aead,iQilk,cx3ffee,pearut  butter,  jelly, 

3.  EE£F  FarR»Sr 
Vhite  Rice 
Ibas  and  Carrcts 
Fbesh  Fruit 
Salad 

CboccJate  cate 
GTsfe  Beverage 

Bcead,ndlk,cx3ffee,pearut  butter,  jelly 

.  B3MISS  EBQ  FCPK  KDBB* 

Rolls 

Vlnole  Kemal  Ocm 
Fbe^  Fruit,  Salad 
Marble  crmb  cate 

iHncnade,  Cherry  and  Grape  BEMsrages 
MiIk,Goffiee,peanut  butter,  j^y,  hot  sauce 

5.  mBJKXR  mrnis 

Ralls 

Beans  t^^Bacxn  Sauce 
FTuit  Qxktail,  FTesh  FTuit,  Salad 
Qieese  Spread,  Kebcixp,  Mjsbrrd,  ReLi^ 
Orange  Beverage, treed, idlk,coCfee,aocxa 

6.  CHTCFEN  OCW  MEO^ 

Crleirtal  Rice 
Qneen  Beens 

Peadhes,  Freeh  FTuit,  Salad 
Chocolate  crutdo  cate 

Crange  T  mnrr>— T  liTiia  BEiMOtagBS 

RnBad,inilk,aaffee,peen]t  butte,  jelly 


*  raw  MENUS 


5 


or  having  one  as  opposed  to  two  flavors  of  milk  or  bread.  In 
the  Test  group,  oatmeal  was  typically  not  available  at  the 
breakfast  meals  and  food  service  personnel  were  able  to  offer 
only  one  pork  rib  serving  at  that  dinner  meal  rather  than  the 
planned  portion  of  two  servings.  When  served  the  hamburger 
dinner  meal,  soldiers  in  the  Control  group  were  not  provided  the 
planned  hamburger  rolls  or  condiments. 

Additional  supply  constraints  stemmed  from  a  concurrent  MRE 
test.  MRE  VIII  and  MRE  X  distribution  problems  resulted  in  the 
availability  of  only  six  of  the  12  menus  (Table  3) .  Nutrient 
content  for  each  ration  type  is  provided  in  Appendices  C-E. 


Table  3.  Menus  in  the  Meal,  Ready-to-Eat 


1. 

Corned  Beef  Hash 

Crackers 

Jelly 

Fruit 

Oatmeal  Cookie  Bar 

Cocoa 

Beverage  Base 

Accessory  Pack 

2. 

Chicken  Stew 

Crackers 

Peanut  Butter 

Fruit 

Cocoa 

Beverage  Base 

Candy 

Accessory  Pack 

3. 

Omelet  with  Ham 

Crackers 

Potatoes  au  Gratin 

Oatmeal  Cookie  Bar 

Cocoa 

Accessory  Pack 

Beverage  Base 

4. 

Chicken  ala  King 

Crackers 

Peanut  Butter 

Fruit 

Cocoa 

Accessory  Pack 

Beverage  Base 

5. 

Beef  Stew 

Crackers 

Peanut  Butter 

Cherry  Nut  Cake 

Beverage  Base 

Accessory  Pack 

6. 

Meatballs  with  Rice  and  Sauce 

Crackers 

Peanut  Butter 

Fruit 

Chocolate  Covered  Cookie 
Accessory  Pack 

Beverage  Base 

Flameless  Ration  Heaters.  Each  soldier  received  one  FRH  per  day 
for  heating  MRE  entrees. 

other  Supplies.  At  each  daily  breakfast  meeting,  data 
collectors  supplied  subjects  with  a  new  trash  bag  for  collection 
of  MRE  waste  and  a  new  MRE  intake  record. 
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Data  Collection  Procedures 


Dependent  Measures 

Table  4  lists  the  dependent  measures  obtained,  the 
frequency  with  which  they  were  taken,  and  from  whom  they  were 
obtained. 


Table  4.  Dependent  Measures 


Dependent  Measure 
Background  questionnaire 
Body  Weight 
Urine  Sample 
Ration/Water  Consuption 
Acceptability  Ratings 
Final  Questionnaire 
Focus  Groups 


Frecfuencv 

Once 

5X  (dl,2,4,6,7) 
5X  (dl,2,4,6,7) 
Daily 
Every  Meal 
After  Last  Meal 
Once 


Number 

Entire  company 
40  Volunteers/ Co 
40  Volunteers/Co 
40  Volunteers/Co 
40  Volunteers/Co 
Entire  Company 
10  Volunteers/Co 


Background  Questionnaire.  Soldiers  completed  basic  demographic 
information  on  this  questionnaire  (Appendix  B)  at  the  initial 
briefing. 


Body  Weight.  In  both  companies,  body  weight  measures  were  taken 
from  the  40  volunteers  on  five  days  of  the  study  according  to 
the  schedule  in  Table  4.  Body  weight  was  measured  on  battery 
operated  SECA  Compact,  Floor  Model  Digital  Scales  (model  770) . 
Wooden  boards  were  used  in  the  field  to  level  the  scales. 

Scales  were  professionally  calibrated  prior  to  the  study  and 
periodically  checked  at  base  camp  using  25-pound  weights.  Data 
collectors  used  the  same  scales  throughout  the  study  to  avoid 
any  inconsistencies  due  to  differences  between  the  body  weight 
scales.  Soldiers  were  requested  to  remove  items  such  as 
helmets,  weapons,  web-gear,  and  gas  masks  before  being  weighed 
and  data  collectors  used  a  weight  checklist  (Appendix  F)  to  note 
remaining  garments  such  as  BDU's,  undergarments,  and  shoes. 

Hydration  Status.  Urine  samples  were  also  collected  on  five 
occasions.  Water  Intake  (plain  water,  water  added  to  the  MRE, 
and  T  Ration  beverages)  was  recorded  throughout  the  study  by 
soldiers  on  the  daily  MRE  Intake  Records  (Appendix  G)  and  by 
data  collectors  at  the  two  T  Ration  meals.  Hydration  status  was 
assessed  by  measuring  the  urine  specific  gravity  (USG)  of 
aliquots  of  the  first  voided  urine  of  the  morning  with  an 
American  Optical  Reichert  Total  Solids  Meter  (refractometer) . 


Ration  Consumption.  Daily  consumption  from  all  sources  was 
measured  for  each  of  the  40  volunteers  from  the  two  companies. 
MRE  intake  was  recorded  with  a  daily  MRE  Intake  Record  (Appendix 
G)  on  which  soldiers  had  been  trained  before  the  study  began. 

MRE  Intake  Records  were  collected  during  breakfast  each  day 
along  with  all  MRE  leftovers  and  wrappers  for  later  comparison 
to  the  daily  logs.  Data  collectors  reviewed  the  logs  for 
completeness  and  resolved  discrepancies  between  trash  and  the 
log  by  consulting  with  the  subjects. 
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Prior  to  the  field  test,  all  food  servers  were  trained  to 
issue  standard  portion  sizes  of  T  Ration  menu  items.  As  each 
soldier  was  served,  data  collectors  visually  estimated  portion 
sizes  of  the  T  Ration  items.  After  each  soldier  had  eaten,  the 
data  collector  then  visually  estimated  the  amount  of  food 
leftover  and  all  data  was  recorded  on  the  T  Ration  Plate  Waste 
form  (see  Appendix  H) .  Previous  studies  have  indicated  that 
visual  estimation  of  platewaste  by  trained  data  collectors  is  a 
reliable  and  valid  method  (Dubois,  1990;  Rose  &  Carlson,  1986). 

Ration  Acceptability.  The  troops  were  asked  to  rate  each  menu 
item  they  tried  on  a  standard  9-point  hedonic  scale  where  1 
corresponds  to  'dislike  extremely',  5  is  'neutral',  and  9 
corresponds  to  'like  extremely.'  Troops  were  familiarlized  with 
this  rating  scale  during  the  pre-test  meeting  with  the  data 
collectors.  The  same  40  volunteers  in  each  company  rated  food 
acceptability  of  the  MRE  and  T  Ration  on  daily  logs  handed  out 
at  each  meal  (see  Appendix  I  for  sample  forms) . 

Final  Questionnaire.  At  the  end  of  the  study,  the  entire 
company  completed  a  detailed  questionnaire  (Appendices  J-K)  to 
determine  the  strengths  and  weaknesses  of  the  T  Ration. 

Flameless  Ration  Heater  Questionnaire.  A  subset  of  soldiers 
also  completed  a  questionnaire  on  the  FRH  (Flameless  Ration 
Heater)  used  to  heat  MRE  entrees  (Appendix  L) .  The 
questionnaire  was  developed  by  the  Manprint  office  at  Natick  and 
has  been  used  extensively  in  prior  evaluations  of  the  FRH. 

Focus  Group  Discussion.  A  focus  group  was  conducted  during  the 
last  two  days  of  the  study  with  10  enlisted  soldiers  from  each 
company  who  volunteered  to  particpate  for  approximately  one 
hour.  Groups  sat  in  a  cluster  with  an  investigator  who 
facilitated  discussion  of  open-ended  questions  about  the  ration 
and  encouraged  all  members  to  share  their  positive  and  negative 
reactions  to  the  rations. 


Results 

Sample  Demographics.  Table  5  summarizes  the  demographic 
characteristics  of  the  two  companies  in  terms  of  average  age, 
rank,  length  of  service,  height,  weight,  and  region  of  origin. 
Chi-square  and  t-test  analyses  revealed  that  the  two  companies 
were  similar  on  most  of  these  dimensions.  The  mean  age  was 
about  23  years  and  approximately  half  of  the  participants  in 
each  group  were  enlisted  men  with  a  rank  of  E-3  or  less. 
Forty-eight  percent  of  the  participants  had  served  in  the  U.S. 
Army  two  and  1/2  years  or  less.  The  groups  were  similar  in 
average  height  and  weight.  The  highest  percentage  of  subjects 
were  from  the  North  and  South  Central  regions  of  the  United 
States.  More  soldiers  reported  avoiding  specific  foods  for 
medical  or  personal  (e.g.  religious  or  health  concerns)  reasons 
in  the  Control  group  (19.3%)  than  in  the  Test  group  (6.8%)  [Chi 
Square=5 . 28 ,df=l,E< . 05] . 
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Table  5.  Demographics  for  the  Test  and  Control  Groups 


group 

xsgt 

gpntrol 

N 

88 

88 

Age  (yrs.) 

23.8 

( 

4.8)* 

23.1 

( 

4.6) 

Length  of  Service  (yrs 

.) 

3.1 

( 

3.1) 

3.7 

( 

3.9) 

Height  (in.) 

70.1 

( 

2.7) 

70.3 

( 

3.1) 

Weight  (lb.) 

174.8 

(26.6) 

169.7 

(21.2) 

Trying  to  Lose  Weight 

(%) 

35.2 

25.0 

Trying  to  Gain  Weight 

(%) 

20.5 

31.7 

Food  Avoidance  (%) 

6.8 

19.3** 

Ethnic  Group  (%) 

Caucasian 

63.6 

64.8 

Afro-American 

20.5 

17.0 

Hispanic 

10.2 

12.5 

Other 

5.7 

5.6 

U.S.  Region  of  Origin 

(%) 

Northeast 

4.5 

1.1 

Mid-Atl antic 

10.2 

13.6 

South  Atlantic 

14.8 

19.3 

North  Central 

33.0 

22.7 

South  Central 

15.9 

21.6 

Mountain 

3.4 

5.7 

Pacific 

12.5 

8.0 

Other 

4.5 

4.5 

Rank  (%) 

El  -  E3 

44.3 

50.0 

E4  -  E6 

50.0 

44.2 

E7  -  E9 

2.3 

2.3 

01  -  04 

3.4 

4.5 

*  Numbers  in  parentheses  are  standard  deviations. 

**  Food  avoidance  referes  to  avoiding  foods  for  health  or 
personal  reasons;  Chl~square  (1,  N=176)  « 


5.82 


Body  Weight.  Table  6  shows  the  subjects'  body  weights  during 
the  study  and  the  amount  of  weight  lost  during  the  exercise. 
Initial  body  weight  was  higher  in  the  Test  group  than  the 
Control  group,  but  this  difference  was  not  significant. 

Repeated  measures  analysis  of  covariance  revealed  a  significant 
time  by  group  interaction  (£(3,195)  =  3.98,  e<.01)  using  day  two 
body  weight  as  covariate.  Further  analysis  revealed  this  effect 
was  due  to  a  higher  rate  of  weight  loss  in  the  Control  group. 
Although  the  pattern  of  weight  change  was  different  in  the  two 
groups,  average  weight  loss  was  small  and  did  not  differ  between 
the  groups  (Table  6} . 

Office  of  the  Surgeon  General  (OTSG)  guidance  suggests  that 
troops  should  not  lose  more  than  3%  of  their  initial  body  weight 
during  field  operations.  Both  the  Test  and  Control  ration 
groups  met  this  criterion;  the  mean  percentage  of  weight  loss 
was  well  below  3%  (the  Test  group  lost  .51%,  while  the  Control 
group  lost  1.2%).  There  were  some  subjects  in  each  group  (7.7% 
of  subjects  (n=3)  in  the  Test  group,  and  20.5%  of  the  subjects 
(n=8)  in  the  Control  group)  who  lost  3%  or  more  of  their  body 
weight  during  the  field  test.  It  should  be  noted  however,  that 
4  of  the  11  subjects  who  lost  3%  or  more  of  their  body  weight 
reported  that  they  were  trying  to  lose  weight. 

Table  6.  Changes  in  Mean*  Body  Weight 

Test  Group  Control  Group 


N 

39 

39 

Initial  weight  (lb) 

170.0 

(26.6) 

168.4 

(24.6) 

Final  weight  (lb) 

170.0 

(26.2) 

168.4 

(23.3) 

Weight  Loss  (lb) 

-.9 

{  1.8) 

-2.1 

(  3.2) 

Percentage  Loss 

-.5 

(  1.1) 

-1.2 

(  1.9) 

*  Numbers  in  parentheses  are  standard  deviations. 


On  average,  both  groups  reported  being  moderately  active 
throughout  the  study.  Mean  daily  actvity  levels  were  similar 
for  both  groups  except  for  day  6  when  the  control  group  was 
somewhat  more  physically  active  (moderate  to  heavy  activity) 
than  the  test  group  (moderate  activity)  (£(71)  =  3.8,  E'^*01)- 

Ration  Consumption  and  Nutrient  Intake.  Calorie  and  nutrient 
intake  were  computed  on  the  basis  of  the  food  intake  records  and 
the  known  caloric  and  nutrient  composition  of  the  rations.  The 
separate  nutrient  intakes  for  each  of  the  three  meals  were 
combined  to  calculate  the  average  total  nutrient  intake  per  day 
for  each  ration  group.  Figure  1  presents  total  calorie  intake 
for  both  ration  groups  across  each  of  the  six  days  of  the 
study.  The  Control  group  consistently  consumed  more  throughout 
the  study;  significantly  more  of  the  rations  were  consumed  on 
days  one  (£(67)  =  4.46,  e<.001,  two  (£(72)  =  2.78,  e<.01),  three 
(£(75)  =  5.59,  E<.001),  four  (£(74)  =  3.46,  E<.001)  and  six 
(£(72)  =  2.69,  E<*0i)*  Table  7  shows  the  average  daily  intake 
of  energy,  macronutrients,  micronutrients  and  the  percentage  of 
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KCAL 


■  Test 


□  Control 


0«  Da;  1  {N=:31  Tc(t/N=38  Coatrol 
Oa  Da;i  2  &  6  (Ns37)  lubjects/grii; 
On  Dayi  3  &  5  (N=38/39); 

On  Da;  4  (N=37/39) 


3  4  5  ti 


*  p<0.05 


STUDY  DAY 


Figure  1.  Total  Energy  Intake  Across  Days 


Table  7. 

Average 

Daily  Nutrient 

Intake 

Compared 

to  MRDA 

Nutrient 

Test 

control 

t 

milk 

Energy  (kcal) 

2657* 

3174 

4.37 

76 

2800 

Protein  (g) 

119^ 

144 

5.24 

76 

100 

Fat  (g) 

96* 

117 

4.46 

76 

120 

Carbohydrates (g) 

335 

391 

3.42 

76 

330 

Vitamin  A  (meg  RE) 

5670 

7351 

3.57 

76 

5000 

Thiamin  (mg) 

3.2 

3.8 

2.92 

76 

1.8 

Riboflavin  (mg) 

2.71 

3.28 

4.30 

76 

2.2 

Niacin  (mg  NE) 

28.6 

35.5 

5.62 

76 

24 

Vitamin  B6  (mg) 

3.69 

5.00 

3.82 

76 

2.2 

Vitamin  B12  (meg) 

2.22 

2.75 

5.05 

76 

3 

Vitamin  C  (mg) 

156 

ns 

60 

Sodixim  (mg) 

4765 

5701 

4.76 

76 

5000 

Potassium  (mg) 

3200 

4157 

6.08 

76 

1875 

Iron  (mg) 

33.5 

40.0 

ns 

18 

Calcium  (mg) 

1140 

1531 

5.24 

76 

800 

Phosphorus  (mg) 

1737 

2175 

4.87 

76 

800 

Magnesium  (mg) 

261 

339 

5.68 

76 

400 

Zinc  (mg) 

14.5 

15.7 

2.09 

76 

15 

Chlorine  (mg) 

8.41. 

9.57 

3.39 

76 

- 

Folacin  (meg) 

303 

408 

6.71 

76 

400 

vitamin  E  (mg) 

13.8 

14.6 

ns 

10 

Cholesterol 

414 

456 

ns 

- 

Ash 

15.7 

18.6 

4.32 

76 

- 

Protein  Cal.  (%) 

17.8 

18.1 

ns 

- 

Fat  Calories  (%) 

32.2 

32.9 

ns 

40  max 

Carbo.  Cal.  (%) 

49.9 

49.1 

ns 

50-55 

Sodium  (mg/lOOOkcal) 

1806 

1809 

ns 

1700  max 

*  Nutrient  intake  did  not  meet  HHDA. 

t  value  refers  to  significant  difference  between  ration  groups. 


calories  derived  from  protein,  fat  and  carbohydrates  for  the  two 
groups.  Between  group  differences  are  noted,  and  intakes  that 
fall  below  the  MRDA  requirements  (Departments  of  the  Army,  the 
Navy,  and  the  Air  Force,  1985)  are  indicated  by  asterisks 
(p<.05;  one-tailed  t-test) . 

The  average  daily  energy  intake  for  the  Control  ration 
group  (3174  kcal)  was  significantly  higher  than  the  energy 
intake  (2657  kcal)  of  the  Test  group  (t(76)  =  4.37,  e<.0001). 
Caloric  consumption  of  the  control  group  exceeded  the  minimum 
MRDA  for  total  energy  Intake  under  moderate  work  conditions  in  a 
temperate  environment  (minimum  MRDA  =  2800  kcal) ,  while  the  Test 
groups*  average  daily  energy  intake  fell  below  the  minimum 
MRDA.  Intake  of  grams  of  protein,  carbohydrate,  and  fat  were 
all  significantly  greater  in  the  Control  than  the  Test  group. 
Although  the  daily  mean  intake  in  grams  of  fat  was  significantly 
below  the  MRDA  for  both  ration  groups,  macronutrient  consumption 
(protein,  carbohydrate,  and  fat)  as  a  percentage  of  calories 
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consumed  was  within  recommended  MRDA  levels  for  both  groups. 

In  general,  intake  of  the  micronutrients  met  the  MRDA 
levels  for  both  ration  groups.  Relative  to  the  Test  group,  the 
Control  group  consumed  more  of  all  of  the  listed  micronutrients 
with  the  exception  of  vitamin  C,  iron,  and  cholesterol.  While 
similar  amounts  of  vitamin  B12  and  magnesium  were  consumed  by 
both  ration  groups,  total  intake  of  B12  and  magnesium  were  below 
the  recommended  MRDA.  In  the  Test  group,  zinc  and  folacin  were 
also  below  MRDA. 

Intake  for  T  Ration  Breakfast  Menus.  Table  8  summarizes  the 
average  nutrient  intake  of  T  Ration  breakfast  items  for  the  Test 
and  Control  groups.  On  average,  the  Control  group  consumed  230 
more  calories  during  the  breakfast  meal  than  the  Test  group 
(t(76)=4.68,  E<.001) ;  their  additional  energy  intake  was 
comprised  of  more  grams  of  protein  (t=4.26),  fat  (t=5.26),  and 
carbohydrate  (t=3.65).  However,  when  macronutrient  breakdown  is 


Table  8.  Average  Nutrient  Intake  at  Daily  Meals 


Meal  Tes.t 

Breakfast  T  Ration 

Energy  (kcal)  870 

Protein  (g)  38 

Fat  (g)  28 

Carbohydrates  (g)  119 

Protein  Cal.  (%)  17.5 

Fat  Calories  (%}  28.8 

Carbo.Cal.  (%)  53.7 


Control  t  ^ 


1100 

4.68 

76 

47 

4.26 

76 

38 

5.26 

76 

146 

3.65 

76 

16.8 

ns 

76 

30.7 

1.99 

76 

52.5 

ns 

76 

Dinner  T  Ration 


Energy  (kcal) 

912 

1143 

6.20 

76 

Protein  (g) 

43 

57 

8.16 

76 

Fat  (g) 

32 

40 

5.41 

76 

Carbohydrates  (g) 

115 

141 

4.76 

76 

Protein  Cal.  (%) 

18.9 

19.9 

2.42 

76 

Fat  Calories  (%) 

30.9 

31.1 

ns 

76 

Carbo.Cal.  (%) 

50.2 

48.9 

ns 

76 

Meal ,  Ready-to-Eat 


Energy  (kcal) 

876 

931 

ns 

76 

Protein  (g) 

38 

40 

ns 

76 

Fat  (g) 

36 

39 

ns 

76 

Carbohydrates  (g) 

101 

105 

ns 

76 

Protein  Cal.  (%) 

17.9 

17.1 

ns 

76 

Fat  Calories  (%) 

37 

37.2 

ns 

76 

Carbo.Cal.  (%) 

45.1 

45.8 

ns 

76 
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examined  in  terms  of  percent  of  total  calories  consumed,  there 
were  no  significant  differences  between  groups. 

Intake  for  T  Ration  Dinner  Menus.  Table  8  also  shows  that  for 
the  dinner  T  Ration,  the  Control  group  consumed  231  more 
calories  per  day  on  average  than  the  Test  group  (1£{76)=6.2, 
p<.001).  Relative  to  the  Test  group  this  increased  consumption 
by  the  Control  group  was  in  the  form  of  more  grams  of  protein 
(£=8.16),  fat  (t=5.4l),  and  carbohydrate  (£=4.76).  A 
significantly  greater  percentage  of  calories  as  protein  was 
consumed  by  the  Control  group  than  the  Test  group  (£(76) =2. 42, 
E<0. 018) . 

Intake  for  MRE  Menus.  Table  8  summarizes  the  average  nutrient 
intake  of  MRE  items  for  the  Test  and  Control  groups.  Neither 
total  energy  intake  nor  macronutrient  intakes  differed  between 
the  two  groups. 

Hydration  Status.  Hydration  status  reflects  the  balance  between 
the  amount  of  body  water  lost  in  sweat,  urine,  feces  and  expired 
air  and  the  total  amount  of  water  consum  .  from  food,  plain 
water  and  other  beverages.  Urine  specific  gravity  (USG)  measures 
concentrations  of  metabolites  and  other  solutes  in  the  urine, 
and  is  used  as  an  indicator  of  hydration  status.  Hydration 
status  was  assessed  on  days  1,  2,  4,  6  and  7  by  measuring  urine 
specific  gravity  on  first  morning  void  urine  samples. 

Results  of  the  mean  daily  USG  are  presented  in  Figure  2. 
Specific  gravities  above  1.030  are  considered  elevated, 
indicating  that  the  individual  is  not  optimally  hydrated. 
Variations  in  specific  gravity  below  this  criterion  indicate 
changes  in  hydration  status  but  are  considered  within  the  normal 
range.  Fully  hydrated  individuals  have  urine  specific  gravities 
in  the  range  of  1.015  -  1.022  (Fischbach,  1984).  There  were  no 
significant  differences  on  any  day  between  Test  and  Control 
groups.  Mean  USG  for  the  total  period  of  the  study  were 
identical  (1.023)  for  both  the  Test  and  Control  groups.  The 
means  for  the  two  groups  were  not  significantly  different  on  any 
day,  and  the  mean  values  were  slightly  above  normal  ranges  but 
not  indicative  of  hypohydration. 

Water  Intake.  Total  water  intake  for  each  person  is  composed  of 
intake  from  three  sources:  the  water  contained  in  the  food,  the 
water  added  to  food  or  beverage  powders  and  the  amount  of  plain 
water  consumed.  Table  9  shows  the  average  daily  water  intake 
from  each  source  and  the  total  water  intake  for  the  two  groups. 

Relative  to  the  Control  group,  the  Test  group  drank  more 
plain  water  and  also  added  twice  as  much  water  to  rehydrate  MRE 
items.  The  higher  levels  of  water  in  the  food  of  the  Control 
group  reflect  the  fact  that  this  group  ate  a  larger  quantity  of 
the  T  Ration  (breakfast  and  dinner)  meals  than  the  Test  group. 
Although  there  was  a  trend  toward  greater  total  consumption  of 
water  by  the  Test  group  (£(57)  =  1.92,  p<.06),  this  appears  to 
be  of  little  consequence  as  both  groups  were  adequately  hydrated 
when  tested  daily  for  urine  specific  gravity. 
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On  average,  siibjects  in  both  the  Test  iN«80)  and  Control 
(N=83)  groups  reported  that  it  was  “neither  easy  nor  difficult" 


Table  9. 

Daily 

Mean  Hater  Intake* 

Group 

gantrol  Group 

t 

j|£ 

C 

WATgR  gQWQE 
Food  (L) 

1.52 

(.38) 

1.92  (.29) 

5.37 

76 

O.OI 

Added  to  MRE 

(L)  .26 

(.31) 

.13  (.16) 

2.43 

76 

0.02 

Drinking  (L) 

2.93 

(1.5) 

2.02  (.73) 

3.35 

55 

0.01 

Total  (L) 

4.71 

(1.8) 

4.07  (.91) 

1.97 

57 

0.06 

*  numbers  in  parentheses  are  standard  deviations. 


to  obtain  water.  Five  gallon  cans  were  the  most  frequently  used 
source  for  water  in  both  the  Test  (86.3%)  and  Control  (97.6%) 
groups.  The  Test  group  also  reported  obtaining  water  from  a 
water  buffalo. 

Ration  Acceptability .  The  average  acceptance  ratings  of  each 
food  item  (l="dislike  extremely",  5-"neither  like  nor  dislike", 
and  9="like  extremely")  for  the  Test  and  the  Control  groups  are 
shown  in  Tables  10  to  12  and  reflect  acceptance  of  the  items  as 
rated  at  the  end  of  the  exercise  on  the  Final  Questionnaire. 
There  were  some  differences  on  mean  acceptability  ratings  of 
foods  common  to  both  groups  and  these  are  noted  with 
corresponding  t  values  (e<.05).  Acceptance  ratings  obtained  in 
the  field  are  shown  in  Appendices  M-0,  and  as  in  previous 
studies,  field  ratings  are  higher  than  acceptance  ratings  based 
on  the  final  questionnaire.  Analyzable  ratings  for  both  the  T 
Ration  and  the  MRE  meals  are  limited  to  those  items  which  were 
consumed  by  10  or  more  soldiers  in  either  the  Test  or  Control 
groups.  A  rating  of  6.0  indicates  that  the  item  was  "liked 
slightly";  for  the  purposes  of  evaluation  and  discussion  this 
6.0  rating  was  used  as  a  pivotal  criterion  reflecting  a  "more 
positive  than  neutral"  rating  of  food  items. 

Acceptability  of  the  Breakfast  T  Rations.  Of  the  27  items  in 
the  Test  breakfast  T  Ration,  63%  (n»17)  of  the  items  received  a 
rating  of  6.0  or  higher  (liked  slightly  or  better).  The  new 
cinnamon  crumb  cake  as  well  as  apple  coffee  cake,  wheat/white 
bread,  fruits  and  cereals  were  among  the  most  popular  items. 

None  of  the  test  breakfast  entrees  were  rated  a  6.0  or 
greater.  Most  of  the  breakfast  entrees  were  rated  between  5.1 
and  5.6  (above  "neutral"  but  below  "liked  slightly")  by  the  Test 
group.  Of  the  two  new  breakfast  entrees,  only  pork  patties  were 
rated  above  neutral  (5.6),  bread  pudding  and  creamed  chipped 
beef  receiving  the  lowest  ratings  (3.5  and  4.5  respectively). 
Other  items  rated  less  than  6.0  included  the  biscuits,  blueberry 
cake  and  white  milk.  The  Test  group  did  not  receive  sufficient 
oatmeal  to  provide  reliable  acceptability  ratings.  The  low 
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T&ble  10.  Final  QuestLcmaire  Aoaeg^ability  of  T  Baticn  BnaaJo^tst  Items 


Test  Greuj 

IC7»I  SD 

GCntrol 

FEAN 

Caxxc 

SD 

t 

df 

MIREE5 
ffesbeam  Qon^et 

5.2 

2.2 

6.8 

2.0 

4.27 

135 

! 

1 

5.5 

2.0 

5.8 

2.3 

ns 

— 

Breed  Ridiing 

3.5 

2.5 

4.5 

2.8 

2.10 

115 

Qnelet  \/\  Enocn  Pieaes 

Rjtk  Fatties 

- 

- 

6.2 

1.8 

- 

— 

5.6 

2.4 

- 

— 

— 

CreeoTEd  Chipped  Beef 

4.5 

2.5 

- 

- 

— 

Qneamed  Qxurd  Beef 

- 

- 

5.4 

2.5 

— 

Qnelet  vA,  Baoai  and  Cheese 

- 

- 

5.9 

2.5 

Potatoes  Eeocn  I^jeoes 

5.1 

2.4 

5.9 

2.1 

- 

— 

BSm  Sl  ides 

5.6 

2.1 

4.8 

2.4 

2.24 

155 

Bade  Seusage  Links 

— 

— 

7.0 

2.0 

- 

- 

SQfiCHES 

Vtieet  &ead 

6.7 

1.9 

7.3 

1.8 

ns 

— 

Vtilte  ^:<gd 

6.5 

1.9 

7.2 

1.6 

2.41 

154 

Biscuits** 

3.7 

2.5 

- 

— 

^^ple  ODffee  cake 

6.1 

2.4 

5.9 

2.5 

ns 

— 

BLufterry  cake  ^ 

5.3 

2.5 

7.3 

2.1 

5.31 

150 

CinrEincn  Cruda  cake 

6.6 

2.0 

— 

- 

- 

- 

EPuns 

laaches  in  Synp 

7.1 

2.0 

7.8 

1.4 

2.36 

114 

Enait  Qxktail 

7.3 

1.7 

7.8 

1.3 

2.00 

149 

laaors  in  synp 

7.0 

2.0 

- 

- 

- 

— 

i^ple 

- 

- 

8.0 

1.3 

- 

- 

Pear 

6.9 

1.7 

7.7 

l.S 

2.31 

117 

Banana 

7.6 

1.3 

8.1 

1.4 

2.34 

144 

SFFmB 

Ifeple  Syrup 

6.2 

2.0 

7.1 

2.0 

ns 

- 

CERE3^ 

StxaMberzy  and  Cream  Oatmeal 

- 

- 

6.5 

2.2 

— 

— 

^ple  Cunanen  Oatmeal 

- 

- 

8.0 

1.5 

— 

... 

Flosted  ndspies 

7.6 

1.3 

8.3 

1.0 

3.91 

117 

Oam  P:ps 

7.7 

1.6 

7.9 

1.2 

ns 

- 

EEVEP^^CES 

Ccarge  JUioe 

6.7 

1.8 

6.2 

2.6 

ns 

Qcepe  JUide 

6.9 

1.9 

7.2 

1.9 

ns 

itiiteMilk 

5.9 

2.4 

6.5 

2.4 

ns 

Choaolate  MLlk 

6.5 

2.2 

7.5 

2.0 

2.74 

153 

Coffee 

6.8 

2.4 

7.4 

2.2 

ns 

ODdoa 

7.3 

1.9 

8.2 

1.1 

3.57 

106 

PaA  Test  Itens 
HBtituticnal  Ruch  Itst  Itaas 
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rating  for  the  biscuits  (3.7)  by  the  Test  group  is  noteworthy 
due  to  the  fact  that  in  a  concurrently  conducted  MRE  evaluation 
the  same  biscuit  received  an  average  rating  of  6.6. 

Of  the  29  items  in  the  Control  breakfast  T  Ration,  75.9% 
(n=22)  of  the  items  received  ratings  of  6.0  or  greater.  The 
more  acceptable  items  included  western  omelet,  pork  sausage 
links,  omelet  with  bacon  pieces,  bread,  blueberry  cake,  assorted 
fruits,  maple  syrup,  cold  cereals  and  oatmeal.  Items  rated 
below  six  included  five  of  the  entrees  (omelet  with  sausage  and 
potatoes,  bread  pudding,  creamed  ground  beef,  omelet  with  bacon 
and  cheese,  ham  slices)  and  apple  coffee  cake. 

Twenty-one  breakfast  items  were  rated  by  both  groups.  As 
shown  in  Table  10  ratings  did  not  differ  between  the  Test  and 
Control  groups  (p>.05)  for  9  of  the  foods.  The  Test  group  rated 
ham  slices  significantly  higher  than  the  Control  group 
(i(155)=2.24,  E  <.05)  while  10  items  were  rated  signif -.cantly 
better  (e's<.05)  by  the  Control  group  (western  omelet,  bread 
pudding,  white  bread,  blueberry  cake,  canned  peaches  and  fruit 
cocktail,  fresh  pears  and  bananas,  frosted  krispies  cereal, 
chocolate  milk,  and  cocoa) . 

Acceptability  of  the  Dinner  T  Rations.  The  Test  group  rated 
76.5%  of  the  T  Ration  dinner  items  (26  of  34)  as  "liked 
slightly"  or  better.  Chicken  breast  patties.  Oriental  rice  and 
marble  crumb  cake  were  popular  choices  among  the  new  dinner 
items.  Of  the  three  new  dinner  entrees,  only  chicken  breast 
patties  were  rated  above  6.0.  The  other  two  new  dinners  both 
had  ratings  close  to  the  6.0  "liked  slightly"  rating.  Chicken 
chow  mein  was  rated  5.9.  Boneless  BBQ  pork  ribs  (mean  rating  of 
5.8,  may  have  been  affected  by  the  less  thai.  full  portion 
serving.  As  shown  in  Table  13,  the  Control  group  rated  the  T 
Ration  dinner  items  more  favorably  than  the  Test  group.  Ninety 
percent  (28  of  31)  of  the  dinner  items  were  rated  as  "liked 
slightly"  or  better  by  the  control  group. 

Comparisons  of  the  24  items  evaluated  by  subjects  in  both 
groups  indicated  that  11  did  not  differ  significantly  in 
acceptability  ratings.  Two  items  were  preferred  by  the  Test 
subjects  (chocolate  cake  [t (134) =4. 09,  p<.05]  and  pound  cake 
[t(131)=4.69,  e<«05]),  and  11  foods  were  rated  significantly 
higher  (e's<.05)  by  the  Control  subjects  (lasagna,  beef  pot 
roast,  turkey  slices,  white  rice,  wheat  and  white  bread,  beans 
with  bacon  sauce,  fresh  oranges  and  bananas,  orange  beverage, 
and  peanut  butter) . 

Acceptability  of  the  Meal.  Readv-to-Eat.  Overall,  the  Control 
group  rated  MRE  VIII  items  higher  than  the  Test  group.  As  shown 
in  Table  12,  both  group's  rated  a  majority  of  the  items  as  at 
least  like  slightly.  The  Test  ration  group  rated  75%  of  the 
items  (21  of  28)  a  6.0  or  greater  whereas  the  Control  group 
rated  86%  of  the  items  (25  of  29)  as  6.0  or  greater.  While  the 
Test  group  did  not  rate  any  of  the  entrees  above  6.0,  the 
Control  group  rated  half  of  the  entrees  above  6.0.  Twenty-seven 
MRE  items  were  rated  by  subjects  in  both  groups.  The  Test  group 
rated  corned  beef  hash  significantly  higher  (t(131)=2 .99,  e<*05) 
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11.  Final  QueEticmairB  Aoaeptability  of  T  Ration  Ddircr  Itass 


omsES 

Tftsacna 

Roast 
I£niXQ!Ci6ir 
TUitay^^iaeB  .  * 
Q4cten  Chew  Mean  * 
Chickan  Breast  £feA±i£s« 
Bcreless  BBQ.Kck  Rite 
Chickai  cacciatore 

SINCHES 
ttiite  Rioe 

Pstatoes  w\  Butter  Sauoe 
Bnaad 

ttute  Bread  * 

Gciental  Rioe 
ftetueger  Roll 

VFtrnRnrjs 
Green  Beam 
Beam  W\  Baocn  Sauce 
sglad 

Mued  \AagetaibLes 
Oam 

Baa  and  carrots 

nuns 

Bteit  cocktail 

$ple 

Oclras 

Iter 

Banana 


ChooQlate  cake 
Rxnd  cate  * 

Nazble  crunb  cate 
Chcoolate  crviib  cate 

EEVEE9^ 

Crangs  Beverage 
Miite  MilX  ,  , 

Chocolate  Milk 
coffee 

Grape  Beverage 

SHSAD6 
Peanut  Butter 
Jelly 

Cheese  Spread 

COPER 

tebdip 

Oheusand  Is^nd  Dressing 
Fraxh  Dressing 


Tray  Rack  Test  ItaDos 


7^ 

GTCUP 

Oentroi 

L  <axro 

IGM 

SD 

)CMI 

SD 

t 

df 

6.0 

2.3 

8.2 

1.2 

7.12 

107 

5.6 

2.4 

6.9 

1.3 

3.86 

96 

6.3 

2.1 

6.9 

2.2 

m 

6.9 

1.7 

7.5 

1.2 

2.47 

140 

5.9 

2.5 

— 

— 

— 

— 

6.4 

2.2 

— 

— 

— 

5.8 

2.3 

— 

— 

— 

— 

• 

6.1 

2.6 

**• 

5.5 

2.4 

7.2 

1.8 

4.82 

135 

6.4 

1.8 

6.8 

2.1 

m 

— 

6.9 

1.8 

7.8 

1.4 

2.86 

128 

6.7 

1.7 

7.4 

1.7 

2.20 

156 

6.6 

2.3 

— 

— 

— 

6.4 

2.2 

* 

5.5 

2.4 

5.8 

2.5 

ns 

<** 

6.0 

2.1 

6.8 

1.9 

2.07 

104 

7.1 

1.8 

7.2 

1.7 

ns 

— 

6.1 

1.9 

— 

— 

6.7 

1.6 

— 

— 

— 

— 

4.3 

2.7 

6.1 

2.3 

mm 

7.2 

1.8 

7.7 

1.6 

ns 

mm 

7.3 

1.6 

7.8 

1.5 

m 

mm 

6.8 

2.1 

7.7 

1.9 

2.38 

118 

7.0 

1.8 

7.6 

1.8 

m 

— 

7.5 

1.5 

8.2 

1.2 

3.18 

143 

4.6 

2.8 

2.8 

2.4 

4.09 

134 

6.9 

2.0 

5.1 

2.7 

4.69 

131 

6.3 

2.4 

•• 

— 

— 

— 

5.8 

2.6 

• 

” 

6.2 

2.4 

7.2 

1.4 

2.82 

111 

6.1 

2.1 

6.3 

2.5 

m 

— 

6.7 

1.9 

7.3 

2.1 

m 

— 

6.9 

2.3 

7.4 

2.2 

m 

— 

• 

7.3 

1.6 

• 

6.4 

2.2 

7.4 

1.8 

3.04 

138 

6.8 

1.7 

7.3 

1.9 

m 

-* 

7.3 

2.0 

6.0 

2.3 

mm 

7.1 

2.0 

mm 

— 

*• 

— 

7.2 

1.7 

— 

— 

19 


Table  12.  Final  Questionnaire  Acceptability  of  Meal, 
Ready-to~Eat  Items. 


group 

Control 

.-gggUB 

ENTREES 

MEAN 

SD 

MEAN 

SO 

t 

df 

Corned  Beef  Hash 

5.6 

2.6 

4.3 

2.7 

2.99 

131 

Chicken  Stew 

5.9 

1.8 

7.0 

2.1 

3.28 

132 

Omelet  w/Ham 

5.7 

2.4 

5.1 

2.8 

ns 

— 

Chicken  a  la  King 

5.0 

2.5 

6.2 

2.2 

3.01 

127 

Beef  Stew 

5.9 

2.0 

7.0 

1.8 

3.37 

133 

Meatballs,  Rice  and  See 

5.8 

2.3 

5.5 

2.7 

ns 

STARCHES 

Crackers 

6.4 

1.9 

7.0 

1.7 

2.04 

159 

Potato  au  Gratin 

• 

5.8 

2.5 

* 

SPREADS 

Cheese  Spread 

6.2 

2.6 

7.8 

1.6 

4.46 

119 

Jelly 

6.6 

2.1 

7.2 

1.7 

2.10 

137 

Peanut  Butter 

6.4 

2.0 

7.5 

1.8 

3.39 

146 

FRUITS 

Peaches 

6.3 

2.0 

6.9 

2.3 

ns 

Pears 

6.3 

2.1 

6.9 

2.4 

ns 

— 

Fruit  Mix 

6.3 

2.1 

6.9 

2.2 

ns 

DESSERTS 

Choc.  Covered  Cookie 

6.8 

2.0 

7.7 

1.4 

3.09 

128 

Cherry  Nut  Cake 

4.9 

2.9 

6.5 

2.5 

3.30 

121 

Oatmeal  Cookie  Bar 

6.1 

2.3 

7.3 

2.1 

•• 

BEVERAGES 

Cocoa 

7.5 

1.6 

8.3 

1.0 

3.96 

115 

Grape  Beverage 

6.6 

2.0 

7.7 

1.3 

3.59 

119 

Lemon-Lime  Beverage 

6.5 

2.1 

6.7 

2.0 

ns 

Orange  Beverage 

6.4 

2.2 

7.3 

1.4 

2.65 

111 

CANDY 

M&M's 

7.9 

1.6 

8.1 

1.8 

ns 

Caramel 

7.3 

1.8 

7.8 

1.4 

ns 

— 

Charms 

7.4 

1.7 

7.5 

1.9 

ns 

— 

Gum 

7.4 

1.9 

7.9 

1.6 

ns 

OTHER 

Hot  Sauce 

7.3 

2.3 

7.9 

1.5 

ns 

Cream  Substitute 

6.9 

2.0 

7.8 

1.5 

2.57 

106 

Sugar 

7.2 

2.0 

8.1 

1.3 

2.97 

111 

Salt 

6.5 

2.3 

7.2 

1 « 8 

ns 

• 
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than  did  the  control  group,  12  items  were  not  significantly 
different  between  the  two  groups,  and  14  items  were  rated 
significantly  higher  (p's<.05)  by  the  Control  group  (chicken 
stew,  ckicken  a  la  king,  beef  stew,  crackers,  cheese  spread, 
jelly,  peanut  butter,  chocolate  covered  cookie,  cherry  nut  cake, 
cocoa,  grape  and  orange  beverage  bases,  cream  substitute,  and 
sugar)  . 

Acceptance  Ratings  bv  Meal  Component.  In  general,  the  Control 
group  rated  the  components  of  both  T  Ration  meals  and  the  MRE 
lunch  more  highly  than  the  Test  group.  These  comparisons  for 
the  Final  Questionnaire  ratings  are  shown  in  Table  13  (see 
Appendix  P  for  field  acceptability  results) .  The  breakfast  T 
Ration  entrees,  starches,  breakfast  cakes,  and  fruits  were  rated 
higher  by  the  Control  group  relative  to  the  Test  group. 
Similarly,  the  dinner  T  Ration  entrees,,  starches,  spreads, 
beverages,  fruits,  and  other  items  (e.g.  salad  dressing, 
condiments)  were  rated  higher  by  the  Control  group  but  the 
desserts  were  rated  higher  by  the  Test  group  (^(160) =3 . 19 , 
E<.05).  The  Control  group  also  gave  significantly  hiigher 
ratings  to  MRE  starches,  spreads,  desserts,  beverages,  candies, 
and  other  supplemental  items. 

Flameless  Ration  Heater.  The  Flameless  Ration  Heater  (FRH)  was 
distributed  for  use  to  both  companies  (Test  and  Control  ration 
groups)  along  with  a  questionnaire  (n=78)  which  asked  subjects 
to  evaluate  the  FRH.  The  overall  acceptability  of  the  FRH  was 
rated  as  "moderate  to  very  good."  Both  groups  reported  that 
when  the  heaters  were  used,  MRE  rations  reached  warm  to  hot 
temperatures  which  resulted  in  improved  taste  ratings  for  both 
groups.  Taste  ratings  increased  to  "moderately  better"  according 
to  the  Test  group,  and  "much  better"  according  to  the  Control 
group  (t(39)=3.37,  e<.01).  The  Control  group  also  reported  that 
the  FRH  was  "very  easy  to  use"  while  the  Test  group  rated  use  of 
the  FRH  to  be  "moderately  easy"  (t(50)=2.20,  e<.05). 

Both  groups  felt  that  a  "slight"  problem  in  using  the  FRH 
was  that  it  was  "too  hot  to  handle."  The  main  reason  for  not 
using  a  FRH  was  the  lack  of  time  for  meals  provided  by  the 
mission.  Sixty-two  percent  of  the  Control  group  (n=24)  saw  this 
as  a  problem,  whereas  roost  of  the  subjects  in  the  Test  group  did 
not  feel  lack  of  meal  time  prevented  the  use  of  FRH  (t (49) =3.0, 
p=.004).  Otherwise,  subjects  reported  they  would  "almost 
always"  use  a  FRH  if  it  were  packaged  with  their  MRE.  If  the 
FRH  was  not  packaged  with  each  meal,  the  subjects  reported  they 
would  use  the  heaters  wnenever  possible.  Packaging  of  the  FRH 
with  each  MRE  was  clearly  preferred.  When  asked  if  they  would 
save  an  unused  FRH  or  throw  it  away,  all  of  the  subjects 
responded  that  they  would  save  it  for  future  use. 

Final  Questionnaire.  As  part  of  the  final  questionnaire,  troops 
were  asked  to  list  foods,  drinks,  or  condiments  they  would  like 
added  or  dropped  from  tne  T-Rations.  of  the  soldiers  receiving 
the  Test  ration,  52.7%  (n=39)  suggested  that  specific  items 
should  be  dropped  from  the  T  Ration:  bread  pudding  and  peas  and 
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Table  13.  Final  Questionnaire  Acceptability  of  T  Ration  and 

MRS  Components 


MEAN 

SD 

Control  Group 

MEAN  SD 

t 

df 

T  RATION  BREAKFAST 
Entrees 

5.0 

1.5 

5.8 

1.6 

3.26 

161 

Starches 

5.5 

1.6 

7.3 

1.5 

7.52 

158 

Desserts 

6.0 

2.1 

6.8 

2.1 

2.45 

115 

Beverages 

6.6 

1.8 

7.1 

1.3 

ns 

- 

Fruits 

7.3 

1.3 

7.8 

1.1 

2.27 

147 

Cereals 

7.6 

1.3 

8.1 

1.0 

2.53 

139 

Other 

6.2 

2.0 

7.1 

2.0 

ns 

— 

T  RATION  DINNER 

Entrees 

6.1 

1.6 

7.1 

1.2 

4.35 

145 

Starches 

6.4 

1.4 

7.3 

1.3 

3.90 

160 

Desserts 

6.0 

1.8 

5.0 

1.9 

3.19 

160 

Vegetables 

6.0 

1.5 

6.4 

1.5 

ns 

- 

Beverages 

6.6 

1.5 

7.1 

1.3 

2.47 

158 

Spreads 

6.6 

1.8 

7.4 

1.8 

2.56 

141 

Fruits 

7.2 

1.3 

7.8 

1.2 

2.92 

160 

Other 

6.3 

1.9 

7.3 

1.6 

3.14 

130 

MEAL,  READY-TO-EAT 

Entrees 

5.8 

1.7 

6.0 

1.6 

ns 

- 

Starches 

6.4 

1.9 

7.0 

1.7 

2.04 

159 

Spreads 

6.4 

1.8 

7.5 

1.4 

4.48 

146 

Fruits 

6.3 

1.9 

6.9 

2.2 

ns 

- 

Desserts 

6.1 

1.9 

7.2 

1.5 

4.20 

144 

Hot  Beverages 

7.5 

1.6 

8.3 

0.96 

3.96 

114 

Cold  Beverages 

6.5 

1.9 

7.2 

1.3 

2.49 

143 

Candy 

7.4 

1.3 

7.9 

1.1 

2.26 

160 

Other 

7.0 

1.6 

7.7 

1.3 

2.94 

148 

carrots  were  the  most 

frequently 

requested 

items  to 

be  dropped 

and  this  is  reflected 

in  low  acceptability 

ratings . 

A  total 

of 

59.5%  (n»47)  of  the  Test  siibjects  suggested  additions  to  the  T 
Ration,  and  they  most  frequently  requested  pizza  and  Mexican 
foods  (e.g.,  burritos,  enchiladas).  In  the  Control  group,  56.1% 
of  the  subjects  (n-46)  suggested  some  items  be  dropped  from  T 
Ration  menus:  chocolate  cake,  chicken  cacciatore  and  bread 
pudding  were  most  frequently  mentioned.  Over  half  of  the 
subjects  (63.4%;  ns52)  suggested  specific  foods  to  be  added  to 
the  T  Ration  menu  with  pizza  and  burritos  among  the  most 
frequently  requested  foods. 

The  Test  and  Control  groups  reported  having  similar  amounts 
of  time  allotted  for  meals  (25  and  27  minutes,  respectively)  and 
expressed  similar  preferences  for  the  amount  of  time  they  would 
like  to  have  for  eating  (32.5  and  35  minutes,  respectively). 

Portion  size  in  both  groups  was  generally  seen  as  adequate. 
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with  most  ratings  falling  between  "somewhat  too  small"  and  "just 
right"  and  ratings  for  each  respective  food  group  being  similar. 
The  only  notable  difference  between  groups  was  that  the  Test 
group  rated  the  beverage  portions  served  as  slightly  more 
adequate  (2.3)  than  the  Control  group  (1.9). 

Focus  Group  Comments.  Toward  the  end  of  this  field  study,  a 
focus  group  from  each  company  (10  soldiers  apiece)  met  to 
discuss  positive  and  negative  impressions  of  the  overall 
rations.  The  test  group  discussed  their  reactions  to  the  new 
items  in  the  T  Ration  breakfast  and  dinner  menus. 

Test  Group.  Foods  recommended  as  additions  to  the  breakfast 
T  Ration  included  french  toast,  hash  brown  potatoes,  bacon, 
muffins,  butter  and/or  margarine.  A  preference  for  egg  dishes 
mixed  with  cheese,  but  not  meat,  was  expressed.  The 
participants  noted  that  the  new  breakfast  items  offered  greater 
variety,  but  the  entrees  were  often  cold  when  served  making  them 
less  appealing.  The  Test  group  commented  that  there  was  more 
variety  in  dinner  T  Ration  items  than  is  typically  offered. 
Suggested  additions  to  the  dinner  T  Ration  included  pot  roast 
with  potato,  ham  with  pineapple,  broccoli  with  cheese  or  butter 
sauce,  and  more  frequent  and  varied  green  vegetables.  Many  of 
the  new  T  Ration  dinner  items  were  viewed  positively,  especially 
the  BBQ  Ribs,  rolls,  and  cakes.  Requests  for  the  following 
additional  items  in  the  MRE  and  or  T  Ration  were  noted:  meat 
lasagna,  salted  crackers,  cold  whole  milk  (instead  of  low-fat), 
instant  iced  tea,  pepper,  and  larger  portions  of  jelly,  cheese 
spread  and  dehydrated  fruits.  A  preference  was  expressed  for 
more  bread  and  less  crackers  to  be  included  in  the  MRE. 

Control  Group.  The  Control  group's  overall  Impressions  were 
that  the  T  Rations  were  "good  except  for  the  cakes."  Foods 
recommended  as  additions  to  the  breakfast  T  Ration  included 
french  toast,  pancakes,  poptarts,  grits,  and  shelf-stable 
butter.  As  in  the  Test  group,  soldiers  stated  a  preference  for 
egg  dishes  not  mixed  with  meat.  Suggested  additions  to  the 
dinner  T  Ration  included  a  greater  variety  of  vegetables  (e.g. 
corn,  baked  beans,  spinach)  and  more  pasta  entrees.  Requests 
for  the  following  additional  items  in  the  MRE  were  noted:  tea, 
salted  crackers,  pepper,  larger  servings  of  cheese  spread,  jelly 
and  beverage  base  in  each  MRE.  A  preference  for  candy  and  hot 
sauce  in  every  meal  was  also  expressed. 

Soldiers  in  both  groups  noted  that  the  T  Rations  were  served 
cool  to  lukewarm  in  temperature  which  is  likely  to  have  led  to 
somewhat  lower  acceptability  ratings  (Lester  and  Kramer,  1991) . 
Soldiers  also  reported  running  out  of  accompanying  items  (e.g. , 
coffee,  cocoa,  juice) .  Another  problem  noted  by  soldiers  in  the 
control  group  was  that  due  to  distribution  problems  there  was 
not  much  variety  in  the  foods  offered.  Both  groups  further 
noted  the  lack  of  variety  in  MRE's  (only  six  of  the  12  menus 
were  typically  available) . 

Participants  in  both  groups  expressed  enthusiasm  regarding 
the  Flameless  Ration  Heater's  ability  to  heat  food  efficiently 
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and,  as  previously  noted,  requested  that  the  FRH  be  included 
with  all  MRE's.  In  general,  participants  stressed  the  importance 
of  receiving  hot  food  and  having  a  greater  variety  of  foods 
available  (including  more  vegetables  and  pasta  dishes) . 

Conclusions  and  Recommendations 

The  overall  results  of  the  present  study  did  not  show  an 
advantage  in  terms  of  ration  acceptability  or  consumption  for 
the  Test  group  receiving  the  newer  T  Ration  menus.  The  Control 
group  consistently  consumed  more  total  calories  and  rated  the 
rations  higher.  The  Test  group's  lower  levels  of  energy  intake 
and  ration  acceptability  cannot  be  attributed  to  soldiers' 
responses  to  the  new  T  Ration  menus  given  that  this  group's 
consumption  and  acceptability  ratings  were  consistently  lower 
across  most  of  the  food  types  for  both  the  breakfast  and  dinner 
menus.  It  was  further  noted  that,  in  general,  the  Test  group 
rated  the  MRE  items  lower  than  the  control  group  despite 
consuming  comparable  amounts  of  the  MRE  lunch  meal  relative  to 
the  control  group. 

Both  groups  generally  performed  well  in  terms  of  meeting  the 
Surgeon  General's  Military  Recommended  Dietary  Allowances 
(MRDA) .  In  the  current  study,  average  total  calorie  intake  for 
both  groups  was  2915  Calories,  and  this  amount  is  comparable  to 
the  average  of  2884  Calories  found  in  the  previous  field  study 
of  the  original  FY90  T  Ration  (Salter  et  al.,  1991).  In  the 
present  study,  energy  intake  in  the  Test  group  (2657  Calories 
per  day)  was  slightly  below  the  MROA  minimum  of  2800  Calories 
per  day,  while  the  Control  group  consumed  well  over  the  minimian 
MRDA  for  total  energy  intake  (3174  Calories) .  Both  the  Test  and 
Control  groups  met  most  of  the  remaining  nutrient  requirements. 
As  is  the  typical  result  in  field  tests  of  rations  (Edwards  et 
al.,  1989;  Popper  et  al.,  1987;  Salter  et  al.,  1991),  intake 
deficiencies  were  not  due  to  any  lack  of  availability  but  rather 
to  underconsumption  by  soldiers. 

Further  support  for  the  generally  adequate  intake  of  foods 
and  beverages  is  provided  by  the  fact  that  actual  loss  of  body 
weight  was  minimal  and  hydration,  as  indexed  by  urine  specific 
gravity,  was  adequate. 

Although  the  results  support  the  need  for  additional  efforts 
to  enhance  consumption  and  acceptability  of  rations  in  field 
settings,  the  current  study  is  consistent  with  past  studies 
(e.g.,  Salter  et  al.,  1991)  in  suggesting  that  intake  is 
generally  better  when  soldiers  are  fed  a  meal  cycle  of  two  T 
Rations  and  one  MRE  per  day  versus  three  MRE's  daily  even  though 
both  rations  are  nutritionally  adequate  and  of  similar 
acceptabi 1 ity . 

T  Ration  items  were  typically  rated  as  more  acceptable  by 
the  Control  group  relative  to  the  Test  group.  On  average,  the 
10  new  ration  items  issued  to  the  Test  group  received 
acceptability  ratings  in  the  same  range  as  the  other  T  Ration 
components.  However,  half  of  the  new  items  were  among  the 
highest  rated  items  in  their  respective  food  categories  (e.g. 
pork  patties  were  the  highest  rated  breakfast  entree  by  the  Test 
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group) .  The  majority  of  T  Ration  items  served  were  liked 
slightly  or  better,  but  the  results  are  consistent  with  past 
studies  indicating  that  room  for  improvement,  especially  in 
breakfast  entrees,  continues  to  exist.  T  Ration  acceptability 
ratings  in  this  field  test  were  generally  comparable  to  or 
higher  than  those  obtained  in  Salter  et  al.  (1991).  Based  on 
soldiers'  comments,  it  is  clear  that  readily  identifiable  solid 
meat  entrees  such  as  chicken  patties,  pork  ribs,  and  hamburgers 
are  a  welcome  improvement  relative  to  the  casserole  type  entrees 
which  have  historically  predominated.  Soldiers  also  expressed  a 
desire  for  more  ethnic  foods  such  as  pasta  dishes  and  Mexican 
foods,  as  well  as  more  variety  in  vegetable  side  dishes. 

The  two  study  groups  consumed  similar  amounts  of  the  MRE 
although  the  Control  group  rated  the  MRE  items  as  somewhat  more 
acceptable.  Interestingly,  despite  the  fact  only  six  of  the  12 
MRE  menus  were  available  throughout  the  evaluation,  this 
significant  reduction  in  variety  did  not  lead  to  noticeably 
lower  acceptability  ratings  relative  to  other  ration  test 
results  (e.g.  Salter  et  al.,  1991).  The  Flameless  Ration  Heater 
was  a  clear  success  and  viewed  by  soldiers  as  a  strong  positive 
addition  to  operational  rations  such  as  the  MRE. 

The  consistency  in  consumption  in  the  present  and  most 
recent  previous  T  Ration  study  (Salter  et  al.,  1991)  is 
encouraging.  Further  study  and  ration  reformulations  are 
warranted  to  improve  consumption  and,  in  particular, 
acceptability  of  the  T  Ration.  Data  collected  from  current  and 
past  studies  on  the  latest  T  Ration  formulations  confirm  that  it 
is  a  relatively  reliable  means  for  meeting  the  soldiers* 
nutritional  needs.  Future  studies  comparing  T  Ration  versions 
could  benefit  from  ensuring  distribution  of  menu  items  as 
actually  planned  so  as  to  obtain  an  accurate  evaluation  of  the 
ration  as  a  whole. 


25 


report*  approved  for  paMicatioa. 
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Appendix  A 


VOLUNTEER  AGREEMENT  AFFIDAVIT 

ffon—  ol  Hw  tBHW.  —  *»  y»W.  pwponww  agmtai  ia  ana 

M«vACVAcrorm4 


M  UK  9013.  44  UK  9101.  and  10  UK  t0f9l<IM7 

To  dDoumont  «ofe<nianr  partaoMon  in  aw  Cbac^  OiMaaQaiiBn  and  Mmandt  OMgiain  HN  ma  Im*  rifiTrTt  o«  to 
MHd  to  idMMNieaton  and  locaiinB  piapatoi 

Tto  WN  and  town  addtaaa  adi  to  aaad  to  Itontdaiton  and  teeaUng  pumoma  *— n-~titmm  dwiiail  liwii  ■■  Hijd. 
•*  to  yaid  10  doBwnaM  tha  auidr,  toptonaniaw  a<  madBaf  puyawa.  aeudkaian  ai  aWa«.  and  to  am  n^irtow  i 
•apenaio  m  notocai  eondiiaw  aa  roqioraO  to  lao  Mormamn  nay  to  tonatod  le  ^adaral.  toato  and  lato  aan«to 

Tto  tumaning  el  yoa  MN  and  (tana  ad»aai  to  mandaionr  and  naraaairii  la  pioMda  idanaNaaton  ato  to  aantoei  you 
a  twtura  Momauan  ndcataa  dial  m  haaMh  nay  to  adtoaUy  aHactod  Fatora  to  pmada  a*  totonMaon  nay 
Otooiuda  your  vatoitoy  panopoiian  n  ton  imaatioaitoiai  Mudy 


PAirr  A(i)  •  vouiwTEEii  AmoAvrr 


Votontaar  SHbfaett  In  Appraaad  Papartwiani  af  too  Army  Waaaaiali  taodtoo 


Voiuniaara  unoar  Via  pronaona  of  AR  40-M  and  AR  70-29  ara  aitooniad  tt  naoaoaary  moOBOi  eara  to  agiay  ar 
MtHct)  •  •«  proumua  roauH  of  ttor  paroopaaon  r  auoh  ifctoaa. 


1. _ _ _ _ UN _ 

hainng  M  capacay  10  oonaam  and  hOMog  aBtowd  my _ tolhday.  do  hanaby  wotooaartov  oonaam  aa  lato» 

rapraaontaava  to  _ _  to  pameipaM  n 

ConsuTTiDtion  and  Acceptance  of  the  T-ration  with  and  without  Proposed  new  menu 


Items. 


under  toe  daacoon  ol  Dr.  Matthew  Kramer 

ccyyDuctBd at _ Pohakuloa  Training  Area,  Hawaii _ 

atoMaroMMwvi 

The  mpicabont  o(  my  Mluniary  paniapatorvoanaani  a*  tagai  rapraaontama.  durauon  and  purpoaa  oi  too  raaaarcn  atudy,  too  matoods 
and  maana  by  atoch  a  a  to  be  oonducted.  and  toe  noon«annnoaa  and  hazardt  toai  may  raaaonabiy  be  wpaciad  have  baan  wpiamad 
to  me  by 

Cor, tact  tfelephone(s)  :  50e-€51-H427 ;  US  Army  Natick  RD  &  E  Center 

i  have  bean  gnren  an  opportunity  to  a#  quaationt  oonoamms  too  rMoaogatnnal  atody  Any  auch  quoaaona  aiara  anawatad  to  my  M 
and  oomptote  Mbfiaclion  Shouto  any  lurtoar  quaationa  anae  catoerrang  my  nghiaftoa  r^nu  ol  toa  paraon  I  tapraeani  on  aiuOy- 
ratoiad  mtury.  I  may  eontaa 

0:ri:r  cf  Chief  Counsel  _  _  _ _ 


•I  IS  Army  Natick  Research,  Development  and  Engineering  Center 

4a»>««i  no  toiotw  Wmwoo*  if  mneatt  mciuoa  4n»  Canw 

I  undaraiand  toai  I  may  at  any  erne  durng  toe  oouraa  el  to«  atody  itotoka  my  oonaani  and  witodrantoava  toa  paraon  I  rapraaam 
witodraarn  tom  toe  atody  antoout  tortoar  panafiy  a  km  Ol  banaitt.  howavar.  toha  paraon  I  tapraaont  may  ba  laqmrad  (mdaary 
wotuntear)  or  rapuaetod  (en/riien  eoiynieer)  to  undargo  oartain  aiammaaon  d,  to  toe  apmen  el  toa  aaandtoo  phyaoan.  auen 
axarmnaaonc  are  naoaaaary  tar  myrtoa  paraon  I  rapraaam'i  haalto  and  wat-batog  My/toe  paraon  l  lapraaoni's  laLoai  to  parmpaie 
ana  mvotva  no  panatry  or  toaa  ol  banaliu  to  atocn  l  anVtoa  paraon  I  tapraaont  m  otoaranaa  anaaod 


RART  A  (2)  •  AttCNT  VOLUNTEER  AFnDAVIT  (ailNOR  CMUDt 


UN 


haatoQ  Ui 


to  oonaant  and  havaig  oBanod  my . 


batoday.  do  liaraby 

I  to _ 


itodar  toadiracaanol 


DA  FORM  S303>R.  MAY  M  op,  i  Apr  89  marvtoutEomoNftAREOMCkCTE 


PAirr  A(2)  •  ASSENT  VOtUNTEEM  APEIOAVIT  (EMNCW  CHILD)  Kontd.) 


Ths  uptctont  of  my  voiuntwy  p«nK«>aiion:  fw  natum,  &Mttion  and  purpoae  ol  (ha  raaaareh  aAaV<  v<*  matwda  and  maant  fey 
«(«ch  K  •  ID  ba  oonduciadi;  and  tha  rasnvanaiww  and  hazardt  that  may  raaMnabiy  !>•  •Nweiad  hava  ttaan  aipManad  10  ma  by 


I  hMa  baan  grvan  an  opponundy  id  atk  quaauona  aonoamng  (Na  in  laafepairnN  aiudy.  Any  auoh  duaaaont  wara  a/mmao  lo  my  M 
an*  -"T****  ShoUB  any  featiaf  quaupni  anaa  conoamino  my  nghia  i  may  oomaci 


aU0m.  AMr^u.  and  at>ont  rnmbt  tl  mtpat/  anchm  CdddU 

I  undvaiand  dial  l  may  at  any  mw  durvig  «w  oouraa  ol  tM  aiudy  revotia  my  aaaant  and  iwlhdraw  from  iha  aiudy  tMiml  frdttar 
panafey  or  loat  of  feanafeta,  ho<«ayer,  I  may  ba  requaaiad  lo  undargo  oanam  aiamnabon  d,  r  «w  opawn  o<  Iha  afeandng  phyaoan. 
auoh  aiammaticM  am  naoaaawy  lor  my  haallh  «id  wal  bamg  My  rafrisal  lo  pamopaia  wil  nvohm  no  panaity  or  loaa  o(  banaliu  lo 
adaoh  I  am  ofewnMaa  anadad. 


PART  S  •  TO  BE  COMPLETED  BY  INVESTKIATOR 

atsniuCTiONS  non  elements  Of  anFonaEO  consent  (PtomOa  a  datariao  atpiaftaaon  m  aceoidanca  anm  kfipandiM  E.  M  ao-aa  or 
a/I  ro-iii 

The  purpose  of  this  study  is  to  evaluate  the  T-ration  for  intake  and 
acceptance  in  a  field  training  environment.  The  study  will  take  place  for  7 
days  during  your  field  training  exercises  at  the  Pohakuloa  Training  Center  in 
Hawaii.  If  you  are  one  of  the  forty  volunteers  from  your  company,  you  will  be 
asked  to  rate  the  acceptability  of  two  T-ration  meals  (breakfast  and  dinner) 
and  an  MRE  lunch  each  day.  You  will  be  asked  to  consume  and  rate  the 
acceptability  of  the  items  served  at  these  meals  by  circling  numbers 
corresponding  to  you  attitudes  on  a  one-page  form.  You  may  eat  as  little  or  as 
much  as  you  choose.  In  order  to  better  evaluate  the  T-ration.  we  request  that 
all  soldiers  refrain  from  eating  any  foods  other  than  the  rations  provided.  The 
investigators  will  meet  with  the  40  volunteers  at  breakfast  and  at  dinner  to 
estimate  the  amount  of  food  consumed  at  these  meals  and  to  collect  ratings  of 
the  meals.  For  the  MRE  lunch,  the  volunteers  will  be  provided  with  a  one-page 
form  on  which  to  record  intake  and  opinions  of  the  ration.  You  will  also  be 
issued  a  plastic  bag  to  collect  food  wrappers,  leftover  food,  etc.  which  we 
will  collect  each  day.  Volunteers  will  be  weighed  five  times  throughout  the 
evaluation  and  will  also  be  asked  to  provide  a  urine  sample  five  times  during 
the  course  of  the  evaluation.  The  results  of  this  urine  test  will  be  used  only 


I  doQ  do  no*  □  (cnocA  on#  S  mdia/)  ooniont  to  inciofeion  of  this  form  in  my  outpBtioni  mtOtCAi 

trMtmonI  rocord 


t  •  TO  M  COMI>LlTtD  tV  INVtSTlG*TOH  ,coxid, 


as  one  measure  of  your  water  and  beverage  intake.  On  the  evening  before 
these  tests  you  will  be  issued  a  small  plastic  bott.d.  When  you  wake  up 
the  next  morning  you  should  fill  the  bottle  with  your  first  urination  of  the 
day,  then  bring  it  with  you  when  the  data  collectors  arrive  for  the  morning 
meal.  When  you  are  weighed,  you  should  remove  your  gear  and  equipment 
before  getting  on  the  scale. 

The  estimated  time  required  per  day  for  this  evaluation  is  about  ten 
minutes  at  breakfast  and  dinner.  At  the  beginning  and  end  of  the  study  the 
entire  company  will  be  asked  to  complete  questionnaires  requiring 
approximately  45  minutes.  In  addition,  10  of  the  forty  volunteers  in  each 
company  will  be  recruited  to  participate  In  an  hour  long  focus  group  during 
which  you  are  encouraged  to  give  more  detailed  opinions  of  the  rations. 

This  study  should  produce  no  additional  discomfort  for  you  beyond 
whatever  you  would  normally  encounter  during  scheduled  field  exercises. 
Although  this  study  will  have  no  direct  benefit  for  you,  you  participation 
will  provide  important  information  on  improving  T-ration  feeding.  You 
have  the  right  to  withdraw  from  the  study  at  any  time,  however  this  will 
not  end  your  participation  in  the  field  exercise  or  change  you  access  to 
field  dining  facilities  or  the  rations  being  provided.  You  will  receive  a 
copy  of  this  consent  form  and  you  are  encouraged  to  ask  any  questions  you 
may  have. 

You  may  request  to  see  your  own  results  or  you  may  request  to  see  the 
final  report  of  the  study.  All  data  and  information  obtained  about  you  as  an 
individual  will  be  considered  privileged  and  held  in  confidence.  Complete 
confidentiality  cannot  be  promised,  particularly  to  subject  who  are 
military  members,  because  information  bearing  on  your  health  may  be 
required  to  be  reported  to  appropriate  medical  or  Command  authorities,  and 
applicable  regulations  note  the  possibility  that  USAMRDC  officials  may 
inspect  the  records. 

Thank  you  for  your  help. 


SiCNATunC  Of  VOUUNTCtn 

DATE  EICNEO  < 

t.&NATuxror  Ltgxfgpxwpmw  ufooUmittr - 

ti  m  mfoarl 

AMANENT  ADOAESS  Of  VOVUNTEEA 

TVAEO  OA  AAinTBO  name  AND  SlCNATuAC  Of 
yyiTNEH 

DATE  Signed 

Hurnr  of  /M  tOHSt  S303  M 
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Appendix  B 


TRAY  RATION  EVALUATION 
Background  Information 

Please  answer  the  following  questions  for  our  records.  All  of  the  information  you  provide  will  be  kept 
confidential.  This  information  is  necessary  in  order  to  provide  a  combat  ration  that  will  meet  everyone's 
needs.  Thank  you! 

(  i  t  "  U5EANO:2'PENeir"f>.  (J) 

-  Proper  Mark 


O  - 


1.  Your  name; 


2.  Last  four  digits  of  your  Social  Security  Number;  _ 

3.  What  is  your  rank:  E- _ W- _ ^O- 

4.  Your  Company;  _  Platoon; 


Female 


months 


5.  What  is  your  gender?  Male 

6.  What  was  your  age  at  your  last  birthday? _ 

7.  How  long  have  you  been  in  the  Anny?  _ years . 

8.  What  is  your  height? _ ft _ in 

What  is  your  weight? _ lbs 

9.  Are  you  currently  trying  to  lose  weight?  YES  (^3 

10.  Are  you  currently  trying  to  gain  weight  ?  YES  (3) 

11.  Which  ethnic  group  do  you  belong  to?  (fill  in  appropriate  circle) 

1 .  American  Indian/Alaskan  Native 

2.  Asian/Pacific  Islander 

3.  Black 

4.  Hispanic 

5.  White,  not  of  Hispanic  origin 

6.  Other  (please  specify)  _ 


DO  NOT  WRITE  BELOW  THIS  LINE 


4  5  6 


FT 

IN 


0123456789  10  11 


WT 


0123456789 


II. 


O 


120 


Page  1C 


0  1  2  3  4  5  6  7  8  9 


9023 


12.  In  what  part  of  the  countiy  did  you  live  the  longest  before  age  16?  (fill  in  ^ropriate  circle)  O 

1.  New  England  (ME,  NH,  VT,  MA,  CT,  RI) 

2.  Middle  Atlantic  (NJ,  NY,  PA) 

3.  South  Atlantic  (DE,  MD.  VA,  WV,  NC,  SC,  GA,  FL,  DC) 

4.  North  Central  (OH,  IN,  IL.  MI,  WI.  MN,  lA,  MO.  ND,  SD.  NE,  KS) 

5.  South  Central  (KY,  TN,  AL,  MS,  AR,  LA,  OK,  TX) 

6.  Mountain  (ID,  WY.  CO,  MT,  AZ,  NM,  UT,  NV) 

7.  Pacific  (WA,  OR.  CA,AK.  HI) 

8.  Other  (please  specify)  - - 


1 3 .  Do  you  have  any  food  allergies  or  avoid  any  food  due  to  medical  or  personal  reasons?  YES 
If  YES,  please  list  tire  foods  and  why  you  avoid  them:  _ _ _ — - 


O 


Page  2 


6131 
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PERCENT  OF  CALORIES  FROM:  PROTEIN  -  16  PERCENT 

FAT  -  31  PERCENT 

CHO  -  53  PERCENT 
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PERCENT  OF  CALORIES  FROM:  PROTEIN  -  17  PERCENT 

FAT  -  29  PERCENT 

CHO  -  54  PERCENT 
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APPENDIX  F 


Body  Weight  Checklist 
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APPENDIX  G.  MRE  Intake  Record 
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Appendix  G 
MRE  INTAKE  RECORD 


NAME: 


ID: 


DATE: 


FOOD 

jyPE 


ENTREE 


CODE  FOOD  ITEM 
(Circle  One) 

AMOUNT  EATEN 

00 

Pbrk  w/Rice,  BBQ  See 

0  1/4  1/2  3/4  1  or _ 

01 

Spaghetti  w/Meat  Sauce  01/4  1/2  3/4  1  or _ 

02 

Ham  Slices 

0 1/4  1/2  3/4  1  or _ 

03 

Tuna  with  Noodles 

01/4  1/2 3/4  lor _ 

04 

Chicken  A  Rice 

01/4  1/23/4  1  or _ 

05 

Esc.  Potato  w/Ham 

01/4  1/2  3/4  1  or _ 

06 

Corned  Beef  Hash 

01/4  1/2 3/4  lor _ 

07 

Gucken  Stew 

01/4  1/23/4  lor _ 

08 

Omelet  with  Ham 

01/4  1/2  3/4  1  or _ 

09 

Chicken  a  la  King 

01/4  1/23/4  lor _ 

10 

Beef  Slew 

01/4  1/2  3/4  1  or _ 

11 

Meatballs,  Rice  &.  See 

0  1/4  1/2  3/4  1  or _ 

WHEN  WATER 
EATEN  added  B 
(Miluiy  (Canieen  g 
Time)  Cups)  “ 


123456789 

123456789 

123456789 

123456789 

123456789 

123456789 

123456789 

123456789 

123456789 

123456789 

123456789 

123456789 


DID  YOU  HEAT  HOW  DID 
THE  ITEM?  YOU  HEAT 
THE  ITEM? 


YES  NO 
YES  NO 
YES  NO 
YES  NO 
YES  NO 
YES  NO 
YES  NO 
YES  NO 
YES  NO 
YES  NO 
YES  NO 
YES  NO 


STARCH 


16  Cracken  0  1/4  1/2  3/4  1  or _ 

17  Poiaioes  au  Gratin  0 1/4  1/2  3/4  1  or _ 


NA  1  2  3  4  5  6  7  8  9  YES  NO 
_  123456789  YES  NO 


SPREAD  22  Cheese  Spread 

23  Jelly 

24  Peanut  Butter 


0  1/4  1/2  3/4  1  or _  _ 

_  NA 

1 

234567 

8  9 

YES 

NO 

0  1/4  1/2  3/4  1  or _  _ 

_  NA 

1 

234567 

8  9 

YES 

NO 

0  1/4  1/2  3/4  1  or _  _ 

_  NA 

1 

234567 

8  9 

YES 

NO 

FRUIT 

29 

Peaches 

0  1/4  1/2  3/4  1  or _ 

.10 

Pears 

01/4  1/2  3/4  1  or _ 

31 

Applesauce 

01/4  1/23/4  lor _ 

32 

Fruit  Mi* 

01/4  1/2 3/4  lor _ 

33 

Strawberries 

01/4  1/2  3/4  1  or _ 

123456789  YES  NO 

1  2  3  4  5  6  7  8  9  YES  NO 

1  2  3  4  5  6  7  8  9  YES  NO 

123456789  YES  NO 

1  2  3  4  5  6  7  8  9  YES  NO 


DESSERT 


38  Choc.  Covered  Cookie 

39  Brownies 

40  Cherry  Nut  Cake 

41  Maple  Nut  Cake 

42  Oatmeal  Cookie  Bar 

43  Chocolate  Nut  Cake 


01/4  1/2 3/4  lor _ 

0  1/4  1/2  3/4  1  or _ 

0  1/4  1/2  3/4  1  or  _ 

0  1/4  1/2  3/4  1  or _ 

0  1/4  1/2  3/4  1  or _ 

01/4  1/2 3/4  lor _ 


NA 

1 

2  3  4  5 

6  7  8  9 

YES 

NO 

NA 

1 

2  3  4  5 

6  7  8  9 

YES 

NO 

NA 

I 

2  3  4  5 

6  7  8  9 

YES 

NO 

NA 

1 

2  3  4  5 

6  7  8  9 

YES 

NO 

NA 

1 

23456789 

YES 

NO 

NA 

1 

2  3  4  5 

6  7  8  9 

YES 

NO 

BEVERAGE 

48  Coffee 

0  1/4  1/2  3/4  1  or _ 

49  Grape  Beverage 

0  1/4  1/2  3/4  1  or _ 

50  Lemon-Lime  Beverage 

01/4  1/2  3/4  1  or _ 

51  Cherry  Beverage 

01/4  1/2  3/4  1  or _ 

52  Orange  Beverage 

0  1/4  1/2  3/4  1  or _ 

53  Cocoa 

0  1/4  1/2  3/4  1  or  _ 

1 

23456789 

YES 

NO 

23456789 

YES 

NO 

1 

23456789 

YES 

NO 

23456789 

YES 

NO 

23456789 

YES 

NO 

_  1 

23456789 

YES 

NO 

OTHER 

58 

MAM'S 

0  1/4  1/2  3/4  1  or  _ 

59 

Caramels 

0  1/4  1/2  3/4  1  or  _ 

60 

Charms 

0  1/4  1/2  3/4  1  or  _ 

61 

Gum 

01/4  1/2  3/4  lor  _ 

62 

Hot  Sauce 

01/4  1/23/4  lor  _ 

63 

Cream  Substitute 

0  1/4  1/2  3/4  1  or  _ 

64 

Sugar 

0 1/4  1/2  3/4  1  or _ 

65 

Salt 

0  1/4  1/2  3/4  1  or  _ 

NA 

1 

2  3  4  5  6 

7 

8  9 

NA 

1 

2  3  4  5  6 

'/ 

8  9 

NA 

1 

2  3  4  5  6 

7 

8  9 

NA 

1 

2  3  4  5  6 

7 

8  9 

NA 

1 

2  3  4  5  6 

7 

8  9 

NA 

1 

2  3  4  5  6 

7 

8  9 

NA 

1 

2  3  4  5  6 

7 

8  9 

NA 

1 

2  3  4  5  6 

7 

8  9 

.NATICK  Form  822  (One  Time) 
1  May  91 


(OVER) 


Use  the  scale  below  to  rate  the  following  before  each  MR£  meal? 

123456789 
NOT  AT  EXTREMELY 

ALL 

WHEN 

MEAL  EATEN  HUNGRY  FULL  THIRSTY 


How  many  people  did  you  eat  each  MR£  meal  with?  Please 
write  in  a  number. 

j  MEALl  _  MEAL2 _  MEAL3  _ MEAL 4  _ 

Were  these  friends  or  other  men  in  your  company? 

1  2  3  4  5 

ALL  FRIENDS  1/2  FRIENDS  ALL  OTHER 

MEAL 

1  _ 


Please  estimate  the  number  of  quarts  of  PLAIN  water  you  drank  during  each  time  period  listed  below.  If  you  drank  more  than  2  quarts  of 
water  during  any  one  period,  write  in  the  total  amount  on  the  line  provided. 


Time  Periods 


During  Breakfast 

0 

1/4 

Between  Breakfast  and  lunch 

0 

1/4 

During  Lunch 

0 

1/4 

Between  Lunch  and  Dinner 

f\ 

w 

1/4 

During  Dinner 

0 

1/4 

Between  Dinner  and  Breakfast 

0 

1/4 

mou 

1/2 

ntof.’i 

3/4 

ivau 

1 

H(porti 
1  1/4 

onsof 
1  1/2 

a  quart) 

1  3/4 

2 

or 

1/2 

3/4 

1 

1  1/4 

1  1/2 

1  3/4 

2 

or 

1/2 

3/4 

1 

1  1/4 

1  1/2 

1  3/4 

2 

or 

1/2 

3/4 

1 

1  1/4 

1  1/2 

1  3/4 

2 

or 

1/2 

3/4 

1 

1  1/4 

1  1/2 

1  3/4 

2 

or 

1/2 

3/4 

1 

1  1/4 

1  1/2 

1  3/4 

2 

or 

What  was  your  activity  level  today?  (Circle  one) 


LIGHT 

I 


2 


MODERATE 

3 


4 


HEAVY 

5 
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APPENDIX  H. 


T  Ration  Plate  Waste  Form 
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Appendix  H 


I 


I 


I 


GROUP 

DAY 

MEAL 

BREAD 

KIND 

WI  WE 

FRESH  FRUIT 

KIND, 

JUICE 

KIND, 

PORK 


PATTIES 


BISCUITS 


cinnamon 

CRUMB 

CAKE 


PEACHES 


HOT  SAUCE 


APPENDIX  I. 


T  Ration  Acceptability  Form 
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Appendix  I 


Breakfast  Acceotabilitv  Name;  ID:  E>atc:  -  O 

Please  use  the  following  scale  to  indicate  your  like  or  dislike  of  each  of  the  T  Ration  items  you  ate  at  this  meal. 


DID  DISUKE  NEITHER 

NOT  DISUKE  VERY  DISUKE  DISUKE  UKENOR  LIKE 


UKE 

VERY  UKE 


EAT  EXTREMELY  MUCH  MODERATELY  SUGHTLY  DISUKE  SUGHTLY  MODERATELY  MUCH  EJCTREMELY 


Entree  Omelet  w/  Bacon  aand  Cheese 

Corned  Beef  Hash 


1  2 


4  S 


7  8 


Beverages 


Bread 


Oatmeal 


Fresh  Fruit 


Cereal 


OTHER:  _ 
OTHER:  _ 

ID 

0  1  2  3  4  S 


Orange  Juice 
Coffee 
Cocoa 
White  Milk 
Chocolate  Milk 

White 

Wheat 


Peaches  and  Cream 
Cinnamon  Spice 
Raisin  Spice 
Strawberry 
Maple  Brown  Sugar 
Apple  Cinnamon 


Apple 

Orange 

Pear 

Bananas 


Frosted  Krispies 
Sugar  Smacks 
Fruit  Loops 
frosted  Flakes 
Com  Pops 


6  7*0 


. -  II-  DO  NOT  WRITE  BELOW  LINE  — 

DAY  GROUP  MEAL  0  1  2  3  4  5 

1  2  3  4  5  6  7  AMpj  j"  I  I  I  j  I  j 
Cl  I . I  1  1  iBi  pmH - 


OTHER 
0  1  2  3  4  5 


0  1  2  3  4  5 


SURVEY  NETWORK 


APPENDIX  J.  Control  Group  Pinal  Questionnaire 
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Appendix  J 

TRAY  RATION  FINAL  QUESTIONNAIRE  Q 

Thank  you  for  participating  in  our  T-Ration  evaluation.  We  would  like  to  ask  you  your  overall  opinion  of 
the  T-Ration.  Your  opinions  will  be  very  important  in  determining  any  changes  that  will  be  made  in  the 
ration.  Your  answers  will  be  kept  confidential.  Please  answer  honestly  and  thoughtfully. 

1.  Your  name;  _ 

2.  Your  Social  Security  Number  (Last  four  digits  only):  _ 

3.  Your  rank:  E- _ W- _ O- _ 


4.  Your  Company: 


Platoon: 


5.  Do  you  think  you  gained  or  lost  weight  during  this  exercise? 


Gained 

If  you  think  you  GAINED  weight, 
what  were  some  of  the  reasons? 

ea.  Ate  too  much  food 

b.  Drank  too  much  water/beverage 

c.  Too  little  physical  activity 

d.  Other  (specify) _ 


Neither  gained  nor  lost  weight 

If  you  think  you  LOST  weight, 
what  were  some  of  the  reasons? 

ea.  Ate  too  little  food 

b.  Drank  too  little  water/beverage 

c.  Too  much  physical  activity 

d.  Other  (specify)  _ 


6.  How  easy/difficult  was  it  to  obtain  water?  Fill  in  the  circle  under  your  answer. 


Extremely  Moderately  Somewhat 

Difficult  Difficult  Difficult 
1  2  3 

O  o  o 


Neither 
Easy  Nor 
Difficult 
4 

O 


Somewhat  Moderately  Extremely 

Easy  Easy  Easy 

5  6  7 

o  o  o 


7.  How  did  you  obtain  water?  Fill  in  the  circle  next  to  all  answers  that  apply. 

a.  From  a  stream 
d3  Prom  a  lake  or  pond 
d3  ^  gallon  cans 
d.  Water  Buffalo 

d3  e.  Other  (please  write  in) _ 

DO  NOT  WRITE  BELOW  THIS  LINE 


GP 

An  SUBJ 


8.  Wc  would  like  your  honest  evaluation  of  the  T-Ration  items  you  ate  during  this  exercise. 

Using  the  scale  below,  please  fill  in  the  circle  below  the  number  that  best  describes  your  opinion 
of  each  item.  If  you  never  tried  an  item,  fill  in  the  circle  under  "0". 


O  - 


neverI  dislike  dislike  dislike  disuke  neither  like  like  like  like 

TRIED  IeXTREMELY  VERY  MODERATELY  SLIGHTLY  LIKE  NOR  SLIGHTLY  MODERATELY  VERY  EXTREMELY 
MUCH  DISLIKE  MUCH 

123  456  7  89 


T  RATION  BREAKFAST  ITEMS 


0 


1 


8 


1.  Western  Omelet 
tr  Omi^viitiiSBUSBgfiaadBotatoeB 
3.  Bread  Pudding 
4  Omd^widi  Bacon  Pieces 
S.  Creamed  Ground  Beef 

OiacdelwiRtBaccmtandOleese 
7.  Eggs  and  Ham 


"T 

9. 

la 

11. 

TX 

13. 

14 

15. 


:  i^toes  with  iiaooa  i^eces 
Ham  Slices 
ForR  Unfca 

Corned  Beef  Hash 


Wheat  Bread 
White  Bread 
Apple  CofYiee  Cake 
Blueberry  Cake 


16^  Peaches  m  syrup 
17,  Fruit  Cocktail 
14  Pears  in  Syrup 


*15: 

24 

ir 

XL 

23. 

24. 

25. 
24 
TT 
24 
29. 

34 

31. 


Maple  Syrup 

Hot  Sauce _ 

Orange  Juice 
Chrapejulce 
White  Milk 
Chocolate  MBk 
Coffee 
Cocoa 

ll^eaciiies  and  Cream  Oatmeal 
Onnamon  and  $1^  Oatmetd 
Raisin  and  Spice  Oatmeal 
Strawberry  Oatmeal 
Maple  and  Brown  Sugar  Oatmeal 
Apple  Onnamoo  Oahtteal 
Apple 
Orange 
Pear 
Banana 


"337 

34. 

35. 

m 


(Continued  on  next  page) 


O 


Page  2 


7872 


(Continued) 


NEVER 

DISLIKE 

DISLIKE 

DISLIKE 

DISLIKE 

NEITHER 

LIKE 

LIKE 

LIKE 

LIKE  “ 

TRIED 

EXTREMELY 

VERY 

MODERATELY  SLIGHTLY 

LIKE  NOR 

SLIGHTL/ 

MODERATELY  VERY 

EXTREMELY  ■> 

..rucH 

DISLIKE 

MUCH 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

T  RATION  DINNER  ITEMS 

L  Lasagna 

2.  Beef  Pot  Roast 

3.  Hamborgor 

4.  Turkey  Slices 

5.  Chicken  Cacciatore 

6.  Chicken  Breast  with  Gravy 

7.  BarbectwPoHi; 

8.  Beef  Strips  with  Peppers 
1  Chili  Con  Came 

10.  Beef  Tips  with  Gravy 
Green  Beans 
12:  White  Ric^ 

13.  Potahdeaadth  Butter  Sauce 

14.  Beans  with  Bacon  Sauce 
m  Mixed  Viigetabte 

16.  Glazed  Sweet  Potatoes 

17.  Macaroni  and  Cheese 

18.  Peas  with  Carrots 
1^:  Corn 

20.  Sliced  Carrots 

li'  WE^t  BS 

22.  White  Bread 

23.  Hainhurgct  ROll 


(Continued  on  next  page) 


In  « 


O 


Page  3C 


820 


(Continued) 

NEVER  DISLIKE  DISLIKE  DISLIKE  DISLIKE  NEITHER  LIKE  LIKE  LIKE  LIKE 

TRIED  EXTREMELY  VERY  MODERATELY  SLIGHTLY  LIKE  NOR  SLIGHTLY  MODERATELY  VERY  EXTREMELY 
MUCH  DISLIKE  MUCH 

0  1  2  3  4  5  6  7  8  9 


T  RATION  DINNER  ITEMS 


M.  Chocolate  Cdke 


25.  Blueberry  Dessert 


U,  POuiidlCake 


27.  Chocolate  Pudding 


2B.  Marble  Cake 


29.  SoiceCake 


30.  Emit  CocktaR 


31.  AoDlesauce 


32.  Grape  Bevere^ 


33.  Lemon-Lime  Beverage 


34.  Orange  Beverage 


35.  White  Milk 


30.  Chocolate  Milk 


37.  Coffee 


^  Lemon  Beverage 


39.  Cherry  Beverage 


40.  Peanut  Butter 


41.  Jelly 


42.  Ketchup 


43.  Mustard 


44.  Relish 


45.  Cheese  Spread 


46.  Salad 


47.  Thousand  Island  Dressing 


40.  Plain  Salad  Dressing 


49.  French  Dressin 


50.  Apple 


51.  Orange 


SZ^'Pear 


53.  Banana 


Addhioiial  Dinner  Items 


0  1 


o 


Page  4C 


862 


9.  Wc  would  lUce  your  honest  evaluation  of  the  MRE  items  you  ate.  Using  the  scale  below,  please  fill  O 
in  the  circle  below  the  number  that  best  describes  your  opinion  of  each  item.  If  you  never  tried 
an  item,  fill  in  the  circle  under  "0". 

NEVER  DISLIKE  DISUKE  DISUKE  DISLIKE  NEITHER  LIKE  UKE  LIKE  LIKE 

TRIED  EXTREMELY  VERY  MODERATELY  SLIGHTLY  LIKE  NOR  SLIGHTLY  MODERATELY  VERY  EXTREMELY 
MUCH  DISLIKE  MUCH 

0123  456  7  89 


MRE  ITEMS _ 

L  Rorit w/IUce andBBQ  Sauce 
2.  Corned  Beef  Hash 
'1  'CWdkenSlcw^''  '  ' 

4.  Omelet  with  Ham 

Spaghetti  with  Meat  Sauce 

6.  Chicken  a  la  King 

7.  BerfStew 

8.  Ham  Slice 

Mieatbditsvrffh  Rice  and  Sauce 
10.  Tuna  with  Noodles 
IL  Chicken  and  Rice 

12.  Escalloped  Potatoes  with  Ham 

13.  Crackers 

14*  FutatoauGratin 

15.  Cheese  Spread 

16.  Jelly 

17.  Peanut  Butter 

IB.  Applesauce 

19.  Fruit  Mix 

20.  Peaches 

21.  Pears 

22.  StrawbMTiei 

23»  Browttte 

24.  Cherry  Nut  Cake 

25.  Chocolate  Cueered  Cookie 

26.  Maple  Nut  Cake 
2/.  Oatmeal  Cookie  Bar 
28.  Chocolate  Nut  Cake 


0123456789 


(Continued  on  next  page) 


O 


Page  5 


7220 


i 


(Continued)  W 

NEVER  DISLIKE  DISLIKE  DISLIKE  DISLIKE  NEITHER  LIKE  LIKE  LIKE  LIKE 

TRIED  EXTREMELY  VERY  MODERATELY  SLIGHTLY  UKENOR  SLIGHTLY  MODERATELY  VERY  EXTREMELY 
much  DISLIKE  MUCH 

0  1  2  3  4  5  6  7  8  9 


MRE  ITEMS 

29,  dfmptBdvmge 

30,  Orange  Beverage. 

21,  ]>inoii^yineJteverase 

32.  Cherry  Beverage 

33.  Coc^ 

34.  Coffee 

35.  Tootsie  Roll 

3^i(;3iarnia 

37.  M  &  M's 

38.  Caram^ 

39.  Gum 

40.  HotSa^ 

41.  Cream  Substitute 

4^  'Sitgar 

43.  Salt 

44.  Additional  Items 


0  123456789 


10.  Do  you  think  any  food  or  beverages  should  be  DROPPED  from  the  T  Ration? 

YES  (3  NO 

If  YES,  please  list  the  item(s).  _ 


1 1 .  Do  you  think  any  food  or  beverages  should  be  DROPPED  from  the  MRE? 

O  yes  O  no 

If  YES,  please  list  the  item(s).  _ 


O 


Page  6 


10237 


12.  Do  you  think  any  food  or  beverages  should  be  ADDED  to  the  T  Ration? 

O  yes  O  no 

If  YES,  please  list  the  item(s).  _ 


13.  Do  you  think  any  food  (K*  beverages  should  be  ADDED  to  the  MRE? 

O  yes  O  no 

If  YES,  please  list  the  item(s). _ 


14.  If  you  could  have  your  choice,  pick  which  ration  (MRE  or  T-Ration)  you  would  like  to  have  for  breakfast, 
lunch,  and  dinner.  Fill  in  one  bubble  for  each  meal. 

MRE  T-RATION 

a.  Breakfast 

b.  Lunch 

c.  Dinner 


15.  For  the  following  questions,  use  the  scale  below  to  indicate  your  opinion  of  the  MRE  and  T-Rations. 


Never  Dislike 
Tried  Extremely 

0  1 


Dislike  Dislike  Dislike  Neither  Like  Like  Like 
Very  Moderately  Slightly  Like  Nor  Slightly  Moderately  Very 
Much  Dislike  Much 

2  3  4  5  6  7  8 


Like 

Extremely 


How  much  did  you  like  or  dislike  the  APPEARANCE? 

0 

T-  Ration 
MRE  O 

How  much  did  you  like  or  dislike  the  VARIETY  OF  FOODS? 


0 

T-  Ration 
MRE  O 


123456789 


overall,  how  much  did  you  LIKE  the  two  rations? 


0 

T-  Ration 
MRE  Q 


6 


7 


MS4 


O 
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16.  Please  use  the  following  scale  to  rate  the  PORTION  SIZES  of  the  following  T-RATION  items? 


o  - 


MUCH  TOO  SOMEWHAT  TOO 


SMALL 
1 


SMALL 
2 


Entrees  (main  dish) 


JUST 

RIGHT 

3 


SOMEWHAT  TOO 
LARGE 
4 


MUCH  TOO 
LARGE 
5 


V^eiuibies 
Fhdtt 
Desserts 
Beveragei‘ 


17.  Please  use  the  following  scale  to  rate  the  PORTION  SIZES  of  the  following  MRE  items? 


MUCH  TOO  SOMEWHAT  TOO 


SMALL 
1 


SMALL 
2 


JUST 

RIGHT 

3 


SOMEWHAT  TOO 
LARGE 
4 


MUCH  TOO 
LARGE 
5 


Entrees  (main  dish) 

Stari^  (potato^  fnradem) 
Vegetables 

■rMi'''' 

Desserts 

Beverai^ 


18.  During  this  exercise,  what  was  the  average  TEMPERATURE  of  the  main  dish  of  the  T-Ration: 


WHEN  IT  WAS  SERVED? 


a.  Cold 

b.  Cool 

c.  Neutral 

d.  Warm 
c.  Hot 


WHEN  YOU  ATE  IT? 


a.  Cold 

b.  Cool 

c.  Neutral 

d.  Warm 

e.  Hot 


19.  On  the  average,  how  much  time  were  you  allowed  to  eat  a  meal?  (please  specify) 


minutes 


20.  How  much  time  would  you  LIKE  to  have  to  eat  a  meal?  (please  specify) 


minutes 


21.  When  you  ate  the  following  meals  did  you  usually;  (fill  in  all  that  apply) 

BREAKFAST  LUNCH 


DINNER 


O 
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22.  How  often  have  you  had  the  T-Ration  before  this  exercise? 


O 


a.  Never 

b.  Once 

c.  Several  times 

d.  Many  times 


23,  Did  you  eat  any  food  during  this  exercise  other  than  the  rations  provided?  YES  Cl)  NO 

If  YES,  please  list  the  foods,  how  much  you  ate  of  each,  and  how  often  you  ate  them. 

FOOD  HOW  MUCH  HOW  MANY  TIMES 


24.  What  do  you  like  the  most  about  the  T-Ration? 


25.  What  do  you  like  the  least  about  the  T-Ration? 


26,  Do  you  have  any  other  comments  about  the  MRE  or  T-Ration? 


O 


Page  9C 


8371 


APPENDIX  K 


Test  Group  Final  Questionnaire 


105 


Appendix  K 

TRAY  RATION  FINAL  QUESTIONNAIRE 


o  - 


Thank  you  for  participating  in  our  T-Ration  evaluation.  We  would  like  to  ask  you  your  overall  opinion  of 
the  T-Ration.  Your  opinioris  will  be  very  important  in  determining  any  changes  that  will  be  made  in  the 
ration.  Your  answers  will  be  kept  confidential.  Please  answer  honestly  and  thoughtfully. 


1.  Your  name; 


2.  Your  Social  Security  Number  (Last  four  digits  only);  . 

3.  Your  rank;  E- _ W- _ 0-_ 


4.  Your  Company; 


Platoon: 


S.  Do  you  think  you  gained  or  lost  weight  during  this  exercise? 

Gained  CZ)  CD  Neither  gained  nor  lost  weight 


If  you  think  you  GAINED  weight, 
what  were  some  of  the  reasons? 

a.  Ate  too  much  food 

b.  Drank  too  much  water/beverage 

c.  Too  little  physical  activity 

d.  Other  (specify)  .  . _ 


If  you  think  you  LOST  weight, 
what  were  some  of  the  reasons? 

a.  Ate  too  little  food 

b.  Drank  too  little  water/beverage 

c.  Too  much  physical  activity 

d.  Other  (specify) _ 


6.  How  easy/difficult  was  it  to  obtain  water?  Fill  in  the  circle  under  your  answer. 

Neither 

Easy  Nor  Somewhat 

Difficult  Easy 
4  5 

O  O 


Extremely  Moderately  Somewhat 

Difficult  Difficult  Difficult 
2 

O 


1 

o 


3 

O 


7.  How  did  you  obtain  water?  Fill  in  the  circle  next  to  all  answers  that  apply. 

a.  From  a  stream 

b.  From  a  lake  or  pond 

c.  S  gallon  cans 

d.  Water  Buffalo 

e.  Other  (please  write  in) _ 


Moderately  Extremely 
Easy  Easy 


6 

O 


7 

o 


DO  NOT  WRITE  BELOW  THIS  LINE 


E 

O 

WO 


o 


■iM  • 


4 
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8.  We  would  like  your  honest  evaluation  of  the  T- Ration  items  you  ate  during  this  exercise.  v.-/ 

Using  the  scale  below,  please  fill  in  the  circle  below  the  number  that  best  describes  your  opinion 
of  each  item.  If  you  never  tried  an  item,  fill  in  the  circle  under  "0". 

NEVER  DISUKE  DISLIKE  DISUKE  DISUKE  NEITHER  UKE  LIKE  UKE  LIKE 

TRIED  EXTREMELY  VERY  MODERATELY  SLIGHTLY  LIKE  NOR  SLIGHTLY  MODERATELY  VERY  EXTREMELY 
MUCH  DISUKE  MUCH 

0123  456  7  89 


T  RATION  BREAKFAST  ITEMS 


Western  Omelet 


2  3 


5  6 


3.  Bread  Pudding 
C  wflllltiedis  Plecti 


5.  Creamed  Ground  Beef 


7.  Creamed  Chipped  Beef 


H  OmdlHvntHBRCOft  and  Cheese 


9.  EeesandHam 


tO;  Potatoes  wiBt  Bacon  neces 


11.  Mam  Slices 


Porit  Sausi^  lintel 
13.  Corned  Beef  Hash 


15.  White  Bread 


Ki.  Biscuits 


17.  Apple  Coffee  Cake 
m  Bhieherrjr  Caka 
19.  Cinnamon  Crumb  Cake 
2^  H^^w^Syrup 
21.  Fruit  Cocktail 
FearaiftSymp 
ii.  Maple  Syrup 
24  Hot  Sauce 


27.  White  Milk 
24  OiocolaieMilfc 
29.  Coffee 

it.  Peaciies  and  Cream  Oatmeal 
3%  Cintiamoft  and  Spice  Oatineai 
33.  Raisin  and  Spice  Oatmeal 
34»  Strawberry  Oatmeal 
35.  Maple  and  Brown  Sugar  Oatmeal 
34  Apple  CinnaiiKHi  Oatmeal 


(Continued  on  next  page) 


O 
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(Continued)  o 

NEVER  DISLIKE  DISLIKE  DISLIKE  DISLIKE  NEITHER  LIKE  LIKE  LIKE  LIKE 

TRIED  EXTREMELY  VERY  MODERATELY  SLIGHTLY  UKENOR  SLIGHTLY  MODERATELY  VERY  EXTREMELY 
MUCH  DISLIKE  MUCH 

0123  456  789 


T  RATION  BREAKFAST  ITEMS 

37.  Apple 

38.  Orange 

4().  Banana 

4iL  i^nxded  krisi^eB  ^ 

42.  Sugar  Smacks 

43. 

44.  Frosted  Flakes 

^.Comyttpe  _ 

"TdditionarBrSnnasntems''^’^ 


8  9 


T  RATION  DINNER  ITEMS 

1.  Lasagna 

2.  fieef  Pot  Roast 

3.  Hamburger 

4.  ifurkeySlic^ 

5.  Chicken  Breast  Patties 

6.  BBQ  Pork  Ribs 

7.  Chicken  OunrM^ 

8.  Chicken  Cacciatore 
Chicken  Breast  with  Gravy 

10.  Barbecue  Pork 
H.  Berf^^ripa  with  Peppers 

12.  Chili  Con  Came 

13.  Beef  Tips  with  Gravy 

14.  Green  beans 

15.  White  Rice 

16.  Potatoes  with  Butter  Sauce 

17.  Beans  with  Bacon  Sauce 
1&  Mixed  Vegetables 

19.  Com 

20.  Oriental  Rice 

21*  GtazediSwe^  Potatoes 

22.  Macaroni  and  Cheese 

23.  Peas  with  Carrots 


2  3 


(Continued  on  next  page) 


O 


(Continued) 

never!  dislike  dislike  dislike  dislike  neither  like  like  like  like 

TRIED  EXTOEMELY  VERY  MODERATELY  SLIGHTLY  LIKE  NOR  SLIGHTLY  MODERATELY  VERY  EXTREMELY 

much  disuke  much 

0123  456  7  89 

T  RATION  DINNER  ITEMS  ^ 

Ji  Wlieatj^rOT""" - 

25.  White  Bread  C 

2<i;,  IDuriburger  Rnit  C 

li.  unocoiate  (Jake  / 

2S.  Biiicberrj  Dessert  C 

29.  Pound  Cake  C 

3B.  Chocolate  CrainbCakd  «  -  ^ 

31.  Marble  Crumb  Cake  C 

31::€lKicdIa<ePttdldtot  V  T 

33.  Marble  Cake  C 

35.  Fnjit  (!:ockta!l  ^ 

-ife  Applesauce  ^  C 

37.  urape  I5everag<*  T 

3^  leiiKm*lJbne  Beverage  C 

39.  Orange  Beverage  ^ 

40.  WhlteMiUr  -  f 

■■•■4t"'CHoc6lateMilk .  f 

4L  Coffee  C 

43.  Cherry  Beverage  C 

44*  tcmonade  Beverage  /  Q 

45.  Lemon  Beverage  C 

4tS.  Peanut  Butter  ,  t 

47.  Jelly  C 

^  H^SatiM  L 

49.  iCefehup"  C 

fehtstard  ,  C 

51.  Relish  C 

52*  Cheese  Spread  '  C 

54*  Thousand  idatid  Dressing  C 

55.  Plain  Salad  Dressing  Q 

54  ErettchPre^n^  ^  C 

57.  Apple  ^ 

Orange  '  - ' V'.  ^  L 

59.  Pear  Q 

50*  Banana  _ ^  Q 

Additional  Dinner  Ite^  C 


9.  We  would  like  your  honest  evaluation  of  the  MRE  items  you  ate.  Using  the  scale  below,  please  fill  O 
in  the  circle  below  the  number  that  best  describes  your  opinion  of  each  item.  If  you  never  tried 
an  item,  fill  in  the  circle  under  "O'*. 

NEVER  DISLIKE  DISLIKE  DISLIKE  DISLIKE  NEITHER  LIKE  UKE  UKE  LIKE 

TRIED  EXTREMELY  VERY  MODERATELY  SLIGHTLY  LIKE  NOR  SLIGHTLY  MODERATELY  VERY  EXTREMELY 


MUCH 

2 


MRE  ITEMS 


L  Pbritw/ Rice  and  BBQ  Sauce 
2.  Corned  Beef  Hash 


4.  Omelet  with  Ham 

5.  S|ia^etfl  with  Meat  Sauce 

6.  Chicken  a  la  King 

7.  BeefStew 
g.  Ham  Slice 

9.  MeatbdUs  with  Rice  and  Sauce 

10.  Tuna  with  Noodles 
I1U\  ChhInHi  and  Rice ' 

12.  Escalloped  Potatoes  with  Ham 

13.  Crackers 

i;14»  Folafoitt  Gratin 


IS,  Cheese  Spread 

16;  Jelly 

17.  Peanut  Butter 

tm  Applesauce 

19.  Fruit  Mix 

20.  peaches 

21.  Pears 

22.  Strawherries 

23.  Brownie 

24.  Cherry  Nut  Cake 

25.  Chocolate  Covered  Cookie 

26.  Maple  Nut  Cake 

27.  Oatmeal  Cookie  Bar 

28.  Chocolate  Nut  Cake 


"'S'?  'f!?:  ' 


DISLIKE 

5 


MUCH 

8 


4  5 


8  9 


8  888888888  : 


(Continued  on  next  page) 


o 
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(Continued)  Qy 

NEVEU  DISUKE  DISLIKE  DISLIKE  DISUKE  NEITHER  LIKE  LIKE  LIKE  UKE 

TRIEdIeXTREMELY  very  MODERATELY  SLIGHTLY  LIKE  NOR  SLIGHTLY  MODERATELY  VERY  EXTREMELY 
MUCH  DISLIKE  MUCH 

0  1  2  3  4  5  6  7  8  9 


MRE  ITEMS 

2%  GrapeBwtrtttjii 
30»  Orange  Beverage 
31*  Lenaon»l4tne  Beverage 

32.  Cherry  Beverage 

33.  Cocoa 

34.  CoBee 

35.  Tootsie  Roll 
3^  diartiis 
37.  M  &  M's 
3i*C0rAineI 
39.  Gum 

4^^  Bot  Sauce 
41.  Cream  Substitute 
41  Sugar 
'3'.""SaIt . 

44.  Additional  Items 

46, . ;■ . . 


0  123456789 


10.  Do  you  think  any  food  or  beverages  should  be  DROPPED  from  the  T  Ration? 


Q  YES 

If  YES,  please  list  the  item(s).  _ 


O  NO 


1 1.  Do  you  think  any  food  or  beverages  should  be  DROPPED  from  the  MRE? 

O  yes  O  no 

If  YES,  please  list  the  item(s).  _ 


O 
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12.  Do  you  think  any  food  or  beverages  should  be  ADDED  to  the  T  Ration? 


O 


O  yes  O  no 

If  YES,  please  list  the  item(s).  _ 


13.  Do  you  think  any  food  or  beverages  should  be  ADDED  to  the  MRE? 

O  yes  O  no 

If  YES,  please  list  the  item(s). _ 


14.  If  you  could  have  your  choice,  pick  which  ration  (MRE  or  T-Ration)  you  would  like  to  have  for  breakfast,  ■■ 
lunch,  and  dinner.  Fill  in  one  bubble  for  each  meal.  ■■ 

MRE  T-RATION  m 

a.  Breakfast 

b.  Lunch 

c.  Dinner 


15.  For  the  following  questions,  use  the  scale  below  to  indicate  your  opinion  of  the  MRE  and  T-Rations. 


Never 

Tried 

0 


Dislike  Dislike  Dislike  Dislike  Neither  Like  Like  Like  Like 
Extremely  Very  Moderately  Slightly  Like  Nor  Slightly  Moderately  Very  Extremely 
Much  Dislike  Much 

1  2  34567  89 


How  much  did  you  like  or  dislike  the  APPEARANCE? 


0 


T*  Ration 
MRE 


“■S 


123456789 


How  much  did  you  like  or  dislike  the  VARIETY  OF  FOODS? 


0 


T-  Ration 
MRE  Q 


123456789 


OVERALL,  how  much  did  you  LIKE  the  two  rations? 

0 


T  Ration 
MRE 


“8 


123456789 


o 
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16.  Please  use  the  following  scale  to  rate  the  PORTION  SIZES  of  the  following  T-RATION  items? 


MUCH  TOO  SOMEWHAT  TOO  JUST 
SMALL  SMALL  RIGHT 

1  2  3 


Entrees  (main  dish) 
(|K)tatO| 
Vegetable 
FniHs 
Desserts 

Bereragai  ' 


SOMEWHAT  TOO  MUCH  TOO 
LARGE  LARGE 

4  5 

1  2  3  4  5 


17.  Please  use  the  following  scale  to  rate  the  PORTION  SIZES  of  the  following  MRE  items? 


MUCH  TOO  SOMEWHAT  TOO  JUST 

SMALL  SMALL  RIGHT 

1  2  3 


SOMEWHAT  TOO  MUCH  TOO 
LARGE  LARGE 

4  5 

1  2  3  4  5 


Entrees  (main  dish) 

Starches (potatos,  eradters) 

Vegetables 

Desserts 

®*^*^8**  C^CI!)C!3cI5vI5  ? 

18.  During  this  exercise,  what  was  the  average  TEMPERATURE  of  the  main  dish  of  the  T-Ration: 


WHEN  IT  WAS  SERVED? 
b.  Cool 

C3  Neutral 
d.  Wann 
Cj  c.  Hot 


WHEN  YOU  ATE  IT? 

Q  a-  Cold 

b.  Cool 

c.  Neutral 

d.  Warm 
()  e.  Hot 


19.  On  the  average,  how  much  time  were  you  allowed  to  eat  a  meal?  (please  specify)  _ 

20.  How  much  time  would  you  LIKE  to  have  to  eat  a  meal?  (please  specify) _ 

21.  When  you  ate  the  following  meals  did  you  usually:  (fill  in  all  that  apply) 

BREAKFAST  LUNCH 

ft.  Relax  nnden^yoiir  ^  ^  CD  CD 

b.  Work  Q  Q 

,  c.  Mbvewblleeft^ag  CD  C5 

d.  Have  to  eat  quickly  CD  CD 


minutes 


minutes 


DINNER  — 


DO  NOT  »• 
WRITE  IN 
THIS  BOX 


20.  • 


O 
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22.  How  often  have  you  had  the  T*Ration  befcHe  this  exercise? 

a.  Never 

b.  Once 

c.  Several  times 

d.  Many  times 


23.  Each  of  the  following  items  that  you  ate  during  the  test  were  new  to  the  T  Ration.  Please  indicate 
whether  you  liked  them  better,  worse,  or  the  same  as  you  EXPECTED 


o  - 


BETTER  WORSE 

THAN  EXPECTED  THAN  EXPECTED 


1.  Pork  Patties 


3.  Hamburgers 
4  Turkey  Sllcct 
t.  Chidcen  Breast  Patties 

- 1'' 

7.  Chicken  Chow  Mein 


(k  OrtenUiRlce 


5"  "ft  .>«■>;  V'. 


SAME 

AS  EXPECTED 


*  ^  V. 


.v( 


9.  Biscuits 

M  Clromli  Cake 

11.  Marble  Crumb  Cake 

IDC  Otthaiuott  Crulub  Cake 


24.  Did  you  eat  any  food  during  this  exercise  other  than  the  rations  provided?  YES  NO 

If  YES,  please  list  the  foods,  how  much  you  ate  of  each,  and  how  often  you  ate  them. 

FOOD  HOW  MUCH  HOW  MANY  TIMES 


O 
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25.  What  do  you  like  the  most  about  the  T-Ration? 


O 


26.  What  do  you  like  the  least  about  the  T-Ration? 


27.  Do  you  have  any  other  comments  about  the  MRE  or  T-Radon? 


O 


Page  lOT 
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APPENDIX  L.  nameless  Pation  Heater  Questionnaire 
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Appendix  L 


U.S.  AFMY  NATICK  KESEARCH,  DEVELOEMOfT,  AMD  EMGINEERINC:  CEirrS%  Is  currently 
conducting  an  evaluation  of  the  Flaneless  Ration  Heater  (FRH) .  This 
questionnaire  asks  you  to  evaluate  how  useful  the  FRH  is  for  heating  the  Meal, 
Ready-to-Eat  (MRE) .  Your  answers  will  help  developers  provide  you  with  a 
better  field  feeding  system.  Please  answer  honestly  and  thoughtfully.  To  make 
your  answers  confidential,  we  have  not  asked  for  your  name  or  social  security 
number.  Thank  you. 


Age? _ yeazs 

What  is  your  rank?  E- _ O- _ W> _ 

How  long  have  you  been  in  the  Anned  Services?  _ years _ ^months 

What  is  your  MOS/RATHIG? 


Please  describe  the  type(s)  of  field  situation(s)  in  %hich  you  used  the 
Flameless  Ration  Heater.  Include  location,  your  job,  tasks,  etc. 

(For  exanple,  Ft.  C^kzson,  Tank  OoBinander/M60A3,  Offensive  Maneuvers) 


Over  what  period  of  time  did  you  use  the  FRH  to  heat  your  MREs? 

(Please  specify  dates  as  £K!Curately  as  possible) . 

Between _ and _ . 

1.  Did  you  use  the  Flameless  Ration  Heater  (FRH)  to  heat  your  MRE  entree? 

YES  NO 

If  NO,  please  turn  in  your  questionnaire  new. 

2.  In  what  types  of  climates  did  you  use  the  FRH?  Circle  AUL  that  apply. 

a.  Hot,  dry  weather  d.  Gold,  dry  weather, 

b.  Hot,  humid  weather  e.  Cold,  wet  weather 

c.  Tenperate  Conditions 


NATICK  Form  813  (One-Tiae) 
1  May  91 


3.  In  what  tenperatures  (^^Fahrenheit)  did  you  usually  use  tha  FK{?  drcOe 
CNE  answer  only. 


a. 

Extrenely  Hot  (above  95^) 

e. 

Cold  (32°F  to  59°P) 

b. 

Very  Hot  (85®F  to  95°F) 

f. 

Very  Cold  (0°F  to  3l°F) 

c. 

Hot  {75®F  to  84°F) 

g- 

EPctreaiely  Cold  (below  <^) 

d. 

Moderate  (60°F  to  74°F) 

h. 

The  weather  was  very 
inoensistent  in  tenperature 

4.  i^praxiaately  how  many  tines  have  you  used  FKis  to  heat  MRE  entrees? 

_ ♦•■iwiiag 

If  you  used  it  less  than  10  tines,  what  was  the  biggrest  reason  wfy? 


— ^Por  questions  5  thrcu^  9,  circle  one  response  from  the  scale  below.— 

5.  After  heating  with  the  nOi,  vtot  was  the  tenperature  of  the  )SE  entree? 

NEilHlli  vniM 

GOLD  COOL  NC»  COOL  •  WARM  HOT 

1  2  3  4  5 

6.  How  does  the  MRE  entree  taste  vAien  you've  heated  it  with  the  HW,  cxnpared 
to  eating  the  MRE  entree  cold: 

Ihe  FRH  made  the  MRE  entree  taste: 

MUCH  M3DEHATELY  SLIGHTLY  ABOUT  THE  SLIGHTLY  HDCSRATEL!!  MLXH 

WORSE  WORSE  WORSE  SAME  BETTER  BETTEH  BETTER 

1  2  3  4  5  6  7 

7.  Please  indicate  ho*/  slew  or  fast  you  felt  it  took  to  heat  the  HRE  entree 
using  the  FRH. 

VERY  ICDERATELY  SLIGHTLY  NEIIHER  SLOW  SLIGHTLY  ICIXRATELY  VERY 

SLOW  SLOW  SLOW  NOR  EAST  FAST  FAST  FAST 

1  2  3  4  5  6  7 

8.  Hew  easy  or  difficult  is  it  to  vise  the  FRH  to  heat  the  MRE  entree? 

NEi'lHER 

VERY  MODERATELY  SUGHILY  DIFFICULT  SLIGHTLY  MODERATELY  VERY 

DIFFICULT  DIFFICULT  DIFFICULT  NOR  EASY  EASY  EASY  EASY 

1  2  3  4  5  6  7 

9.  Please  rate  the  overall  acceptability  for  use  of  the  FRH  in  the  field. 

VniY  MODERATELY  SUfflTLY  NEITHER  BAD  SLIGHILY  MODHWTELY 
bad  BAD  BAD  NOR  GOOD  GOOD  GOOD 

1  2  3  4  5  6 


VERY 

GOOD 

7 


10.  Were  any  of  the  following  a  prablen  for  you  while  using  the  FRH  to  heat  the 
entree?  Check  ONE  for  each  item. 

NOT  A  SLEGHT  MODERATE  LARGE 
PROBLEM  PROBLEM  PROBLEM  PROBLEM 

a.  Adding  water  to  hag  _  _  _  _ 

b.  Itoo  hot  to  handle  _  _  _  _ 

c.  FRH  not  heating  tqp  _  _  _  _ 

d.  anell  produced  during  heating  _  _  _  _ 

e.  Water  i^>illing  out  of  plastic  bag  _  _  _  _ 

f.  Residue  or  foam  caused  by  heating  process  _  _  _  _ 

g.  Other  (Specify: _ )  _  _  _  _ 

11.  Did  you  get  burned  while  using/handling  the  FRH? 

YES  NO 

If  YES,  to  iidiat  extent?  Circle  one  rm^icnse. 

a.  Skin  was  sore  for  a  little  while 

b.  Skin  blistered 

c.  Medical  attention  was  required 


12.  If  an  FRH  were  peckaged  %dth  each  MRE,  how  often  do  you  think  you  wculd  use 
it  to  heat  the  MRE  entree?  Circle  one  re^xxise. 

AIIOOT  AIMOOT 

NEVER  NEVro  SOMEITNES  AIHAYS  AIKAYS 

1  2  3  4  5 

13.  If  FRHs  were  not  padcaged  with  the  ITC  but  were  made  available  separately 
for  your  use,  hew  often  do  you  think  you  would  heat  your  MRE  entree  with  the 
FRH?  Circle  one  response. 

a.  I  would  never  use  the  FRH  to  heat  the  ARE  entree. 

b.  I  would  use  the  FRH  to  heat  one  out  of  every  three  MRE  entrees  that  I 
eat. 

c.  I  would  use  the  FRH  to  heat  every  other  MRE  entree  that  l  eat  (one  out 
of  every  two) . 

d.  I  would  use  the  FRH  to  heat  every  MRE  entree  that  I  eat. 

e.  Other  (Specify: 


) 


14.  ftiich  aothod  of  pzKdcaging  would  you  {xofer?  Circle  one  rmapanm  only. 

a.  TVH  p&dkttqed  filth  the  MRE 

b.  nai  padcaged  separately  fTcn  tdie  ISE 

Please  eoq>lain  wtiy  in  the  apace  provided  below. 


15.  For  what  reasons  would  you  WOT  use  ttie  FSH  to  heat  the  IKE  entree?  Please 
circle  AUi  that  apply. 

a.  I  would  aLncst  always  use  them 

b.  Too  ocaaplicated 

c.  Doesn't  heat  well 

d.  Mission  does  not  allow  extra  time  in  which  to  use  fTQl 

e.  FFH  takes  too  long  to  heat  food 

f .  Wouldn't  waste  water  for  heating 

g.  Produces  bad  smell 

h.  creates  a  mess 

i.  Pr^er  other  methods  of  heating  (j^ec4fy: _ ) 

j.  Other  (^lecify: _ ) 


16.  If  you  were  not  able  to  use  the  FBH  to  heat  the  MRE  entree,  would  you  save 
it  for  later  or  throw  it  away?  Circle  one  response. 

SKVE  IT  IHROW  IT  mCi 


U.S.  Amy  Natidc  BD&E  Center 
SlRIO-yEH  (R.  Guerra) 

100  Kansas  street 
Natick,  MA  01760-5020 
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^perdix  M 

FieM  Aoaeptihility  of  T  Baticn  Ea:iBak£ast  Itans  for  Bath  GtaipB 

TEST  dOIP  GCWnCLCiaJP 


enibees 

Wtetam  cneLet 

Oneleb  tA  Sausage  and  Ratatoes 
Efcead  Rxnwg 
QoeLet  Eeocn  Pieces 
Rsk  lattiffi  M 

QjfiMneci  giifpeci_BBei: 

Oceeaned  Gtoaund  Beef 
Onelet  Baocn  and  Qieese 
Potatoes  \A  Baocn  Pisoes 
I&D  S3,  ices 
Rxk  SaggigR  links 


riVi'r 


Efeead 
ttute  EKead 
Biscuits 

Agple  CXaffee  cake 
H^ueteny  cake  « 
Curencn  Ctuib  cake 
Potatoes  \A^ltter  See. 

IHins 

leaches  in  syrip 
Ftuit  OpcMail 
leaxs  in  SVnz) 

Virile 


Banana 

SEBEACS 
Ifeple  Syrup 

fTWaXTR 

Stzabloexiy  and  Cceen  Oatmeal 
Apple  Cdirancn  Oatmeal 
IxcEted  Kriq)ies 
Occm  P:pe 

BE^/EBAGES 
Orange  Ct^ice 
Grape  JUicet 
Viiito  Milk 
Qicoolate  Milk 
ODffee 
Obema 

Test  Itans 

Ihstitutioial  Rxich  Test  Itans 


ICSN 

SD 

SD 

t 

df 

5.6 

2.1 

6.8 

1.3 

3.01 

57 

6.1 

1.7 

6.5 

1.8 

ns 

— 

4.1 

2.0 

5.1 

2.7 

ns 

— 

— 

— 

7.1 

1.2 

— 

— 

5.3 

2.3 

— 

— 

— 

•• 

5.0 

2.7 

— 

— 

— 

— 

7.2 

1.3 

— 

— 

— 

— 

7.3 

1.0 

— 

— 

5.4 

2.0 

— 

— 

— 

5.8 

1.6 

6.0 

1.5 

ns 

— 

* 

7.2 

1.2 

•• 

7.2 

1.2 

7.1 

1.6 

ns 

6.7 

1.1 

7.0 

1.2 

ns 

— 

3.8 

1.7 

— 

— 

— 

6.1 

1.9 

5.6 

2.4 

ns 

— 

5.7 

2.2 

7.5 

1.3 

3.97 

50 

7.6 

1.2 

— 

— 

— 

• 

7.3 

1.2 

• 

7.1 

1.5 

7.8 

1.6 

ns 

7.2 

1.4 

8.0 

0.7 

2.67 

49 

— 

— 

7.2 

2.3 

— 

— 

— 

— 

7.8 

1.4 

— 

— 

7.2 

1.2 

7.5 

0.8 

ns 

— 

7.8 

7.8 

7.6 

1.7 

ns 

•• 

5.8 

2.1 

6.6 

1.4 

ns 

- 

7.3 

1.9 

— 

— 

8.0 

1.0 

— 

— 

7.8 

1.1 

8.1 

0.9 

ns 

— 

7.9 

1.3 

8.5 

0.6 

2.37 

35 

6.4 

1.6 

6.4 

1.7 

ns 

7.0 

1.2 

7.7 

1.3 

2.19 

51 

6.7 

1.3 

6.9 

1.7 

ns 

— 

6.1 

2.5 

7.0 

1.9 

ns 

— 

7.5 

1.0 

8.3 

0.9 

2.48 

31 

7.6 

1.0 

8.1 

1.0 

— 

— 
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APPENDIX  N 


Field  Acceptability  of  T  Ration 
Dinner  Items  for  Both  Groups 
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^^pandix  N 

Field  Axsptsdulity  of  T  I^itlcn  Ddmer  Itans  for  GEoupe 


test  GRXIP 

COnPCL  GROUP 

ENIPEES 

SD 

ME»I 

SD 

t 

df 

lasacna 

6.0 

1.9 

8.2 

0.9 

6.21 

69 

Rest 

5.5 

2.5 

7.1 

1.3 

3.39 

73 

IfeDbUEOBST 

7.1 

1.5 

7.3 

1.3 

ns 

TUCtey  Slices  .  « 

7.3 

1.2 

7.1 

1.4 

ns 

ducten  Ohcw  Main  ^ 

6.9 

1.4 

— 

— 

— 

— 

diicten  Ekeast  Patties* 

6.6 

1.7 

— 

— 

— 

— 

BcneOess  EBQ  PciicRibB 

6.1 

2.1 

— 

— 

— 

Oiicten  Caociatote 

— 

6.4 

2.5 

•• 

MM 

SHTO^CHES 

fiute  Rice 

5.5 

2.0 

7.4 

1.7 

4.23 

69 

Potatoes  WV  Butter  Sauce 
fteat  Breed 

6.7 

1.9 

6.*’ 

1.6 

ns 

— 

7.4 

1.1 

7.5 

1.3 

ns 

— 

Vtiite  Bceed  * 

6.6 

1.1 

7.3 

1.2 

2.26 

73 

Oriental  Race 

7.1 

1.4 

— 

— 

— 

• 

RDdxirger  Rill 

6.2 

1.9 

• 

VEEEIMLES 

v&OCSl  UcAM  to 

5.7 

1.7 

6.3 

1.5 

ns 

— 

Beems  \f\  Baccn  Sauce 

6.6 

1.7 

7.3 

1.3 

ns 

— 

Salad 

Muosd  \feqBtables 

6.9 

1.1 

7.2 

6.6 

1.2 

1.7 

ns 

— 

Oam 

6«8 

1.2 

• 

• 

• 

Esa  and  caixots 

5.2 

2.1 

•» 

“ 

ERJTIS 

Rmt  Oxktail 

7.2 

1.2 

7.8 

0.9 

ns 

6.5 

2.2 

— 

— 

— 

— 

orSnnp 

7.3 

1.7 

— 

• 

— 

— 

Ifear 

7.2 

1.0 

7.7 

1.8 

ns 

— 

Banana 

iTSKFRiy; 

7.1 

2.0 

7.7 

1.9 

ns 

OKxxd  ate  cate 

3.9 

1.8 

2.1 

1.6 

4.15 

62 

7.4 

1.6 

5.4 

2.1 

4.62 

69 

tezble  Cnxb  cate  * 

6.9 

2.0 

— 

— 

— 

— 

Chocolate  Qanb  cate 

6.3 

2.2 

— 

• 

EEVEPKZS 

crarcie  BBAeraqe 

** 

— 

6.9 

1.5 

— 

— 

Itiite  Milk 

6.3 

1.9 

6.6 

2.0 

ns 

6.4 

1.9 

7.3 

2.0 

ns 

— 

Ocffee 

7.0 

2.2 

7.7 

1.3 

ns 

— 

crape  Beverage 

•• 

— 

7.4 

1.5 

* 

• 

SPFEADS 

leeffut  Butter 

7.2 

1.4 

7.7 

1.2 

ns 

— 

Jelly 

7.3 

1.0 

7.6 

1.4 

ns 

— 

Cheese  Spread 

•• 

• 

7.1 

1.9 

MB 

OEHER 

Ihcusand  Island  Btessing 

— 

— 

7.2 

1.3 

— 

French  Eressing 

6.8 

1.7 

7.3 

1.3 

ns 

*  'Dray  ftck  Ttest  Itans 
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Appendix  0 

Field  Acceptance  of  Meal,  Ready-to-Eat  Items  for  Both  Groups 

TEST  GROUP  CONTROL  GROUP 


ENTREES 

MEAN 

SD 

MEAN 

SD 

t 

df 

Corned  Beef  Hash 

6.4 

2.2 

5.99 

2.31 

ns 

- 

Chicken  Stew 

6.4 

1,7 

7.61 

1.51 

2.45 

44 

Omelet  w/Ham 

6.4 

2.6 

6.62 

2.25 

ns 

- 

Chicken  a  la  King 

6.6 

1.6 

7.08 

1.6 

ns 

- 

Beef  Stew 

7.3 

1.4 

7.63 

0,89 

ns 

- 

Meatballs,  Rice  and  See 

6.7 

1.2 

6.76 

2.28 

ns 

— 

STARCHES 

Crackers 

6.6 

1.3 

7.00 

1.24 

ns 

- 

Potato  au  Gratin 

— 

— 

7.66 

1.1 

— 

— 

SPREADS 

Cheese  Spread 

7.0 

1.3 

8.11 

0.82 

3.36 

36 

Jelly 

7.2 

1.2 

7.44 

1.33 

ns 

- 

Peanut  Butter 

6.5 

1.3 

7.44 

0.8 

3.28 

47 

FRUITS 

Peaches 

7.0 

1.4 

7.47 

1.1 

ns 

- 

Pears 

6.9 

1.5 

7.07 

1.2 

ns 

- 

Fruit  Mix 

7.5 

0.9 

7.3 

1.1 

ns 

— 

DESSERTS 

Choc .  Covered  Cookie 

7,5 

1.0 

7.72 

1.1 

ns 

- 

Cherry  Nut  Cake 

7.1 

1.5 

7.52 

1.4 

ns 

- 

Oatmeal  Cookie  Bar 

6.9 

1.9 

7.41 

1.5 

ns 

— 

BEVERAGES 

Cocoa 

7.9 

1.2 

8.23 

0.6 

ns 

- 

Grape  Beverage 

7.0 

1.3 

7.81 

1.1 

2.41 

51 

Lemon-Lime  Beverage 

7.4 

1.1 

7.06 

1.3 

ns 

— 

Orange  Beverage 

7.3 

1.1 

7.84 

1.2 

ns 

CANDY 

M&M*S 

7.2 

2.0 

7.93 

2.2 

ns 

- 

Caramel 

7.8 

1.2 

8.71 

0.6 

2.61 

21 

Charms 

7.8 

1.2 

8.01 

1 

ns 

- 

Gum 

7.7 

1.1 

7.76 

1.3 

ns 

— 

OTHER 

Hot  Sauce 

7.7 

1.1 

8.28 

0.7 

ns 

- 

Cream  Substitute 

6.9 

1.2 

7.71 

1.2 

ns 

- 

Sugar 

7.1 

1.3 

7.8 

1 

ns 

- 

Salt 

6.8 

1.6 

7.05 

1.2 

ns 

— 
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APPENDIX  P.  Field  Acceptability  of  ^  Ration  and  MRE  Components 
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Appendix  P 

Field  Acceptability  of  Ration  Components 
TEST  GROUP  CONTROL  GROUP 


T  RATION  BREAKFAST 

MEAN 

SD 

MEAN 

SD 

t 

df 

Entrees 

5.3 

1.5 

6.7 

1.5 

5.32 

61 

Starches 

5.5 

1.4 

7.2 

1.0 

5.99 

67 

Desserts 

6.5 

1.3 

6.3 

2.2 

ns 

Beverages 

6.8 

1.2 

7.2 

1.1 

ns 

•• 

Fruits 

7.2 

1.4 

7.6 

0.98 

ns 

Cereals 

7.7 

1.1 

8.0 

0.90 

ns 

Other 

5.8 

2.1 

6.0 

1.4 

ns 

T  RATION  DINNER 

Entrees 

6.6 

1.4 

7.2 

0.82 

2.37 

62 

Starches 

6.6 

1.1 

7.2 

1.1 

2.47 

77 

Desserts 

6.2 

1.3 

4.6 

1.3 

5.40 

76 

Vegetables 

6.3 

1.1 

6.8 

0.96 

2.23 

75 

Beverages 

6.6 

1.6 

7.1 

1.3 

ns 

Spreads 

7.2 

1.3 

7.6 

1 . 5 

ns 

Fruits 

7.1 

1.2 

7.8 

0.98 

2.78 

74 

Other 

7.3 

1.4 

7.4 

1.3 

ns 

MEAL,  READY-TO-EAT 

Entrees 

6. 6 

1.2 

7.1 

1.0 

ns 

•• 

Starches 

6.6 

1.3 

7.0 

1.2 

ns 

•• 

Spreads 

6.9 

1.2 

7.7 

0.71 

3.51 

59 

Fruits 

7.1 

1.1 

7.3 

1.0 

ns 

Desserts 

7.1 

1.6 

7.4 

1.2 

ns 

•• 

Hot  Beverages 

7.9 

1.2 

8.2 

0.56 

ns 

Cold  Beverages 

7.1 

1.1 

7.5 

1.0 

ns 

• 

Candy 

7.6 

1.0 

8.0 

0.95 

ns 

Other 

7.3 

1.1 

7.8 

0.88 

ns 
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